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PEEFAOE. 


end of my career in tlie Indian Forest 
Serrioeis drawing near. It has extended 

I 

oyer 83 years, and thongli I was not in the 

country w'hen regular forest oonseryancy was 

first introduced under the auspices of Mr. (now 

Sir Eietrioh) Brandis, I arrived when it was 

still quite a small sapling, and I have seen it 

* 

grow to the mighty tree it is at present, under 
the wide-spreading shadow of which I hare 
grown old. This is my oscuse for preparing a 
general description of the forests and a resume 
of tho introduction aM growth of forestry in 
the British Indian Empire to the publication 
of which I have obtained the consent of Gov- 
ernment. I am, however, solely responsible 
for the matter, the form, and the opinions 


B. EIBBENTEOP, 
Inspector-General ^Forests 
to the Government qf India, 
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FOBESTRY 


IN 

BEITISH IJTDIA. 

The existence and distribution of forests mphgtieai 
a country depend, in the first place, on its^^'aaf 
geograpbioal situation and configuration, and^^lryT""”^ 
consequent physical conditions, or, shortly ex- 
pressed, the climate ; and, in a secondary degree, 
on the interference of man. 

The question concerning the physical capa- 
bilities of India as a foresi-gro'wing coxmtry 
can naturally be discussed only in a very 
general way on account of the vast extent of 
the empire, and also because the boundary of 
tbe reciprocal influence of climate on forest 
growth and forest gz’ou'th on climato is dobai- 
able ground, on which eminent soientistB have 
tiiken up the most extreme and divergent posi- 
tions. It is, however, accepted by all autlior- 
ities cm the subject under consideration,* that 
vegetation, of a greater or lessor luxuriance, 
can cover the earth’s surfaco only when the 
conditions permit of a constant evaporation 



2 


rOBESTRY IN milTISn INDIA. 


tlirougli the plantsj e^coiaUy dxiiing the Bcasons 
of groTiihi and that its distribution and charac- 
ter consequently dqiond on a supply of moisture 
by precipitations ovorRovr, or percolations in 
harmony with the temperature of each locality 
and season. 

The suilicionGy and suitable distribution of 
Tvater-supply by precipitations which wo hare 
mainly to considers rcBult jpritnSi Jbcte team tlio 
geographical distribution of land and waters as 
wril as from the positions shapos &Rd height of 
mountain ranges. In consonance with tlicsc 
facts, the surfhee of the Indian empire may bo 
roughly divided into areas growing crergreen 
and moist forests, those producing leaf-shed- 
ding forests, areas covered with long-rooted 
trees produced in the dry zone on the high 
alluvium between two xiveTs (of which speci- 
mens have on several occasions been oshibited), 
scrub jungle and grasses, and, finally, deserts. 

TThatorcr weight may be granted to tho 
arguments and proofs which will ho discussed 
further on, that the destruction of forests by 
man’s interforonoo has changed tho whole <di- 
matio conditions of ooujEdderable portions of tbia 
oonntiy, tho ono fact, amongst many othem, 
must remain unohallonged, that forests can 
only be grown agaw, without an artificial 
change of tho conditions— such as canal irriga- 
tiou— loZcero forest^voro once in existence. 

India cannot formed a forest country 
tliroughout in wc same sense as Huropo. Its 
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position in tropical and sub-tropical zones pre- 
vents this ; but tbanhS} on the one band, to its 
isolation from the rest of the Asian Continent 
by the Himalayas, Trbiob exclude the dry 
Central Asian nortb-east air cuirenl^ and, on 
the other, to the peninsular formation of tbe 
continent, by far the larger portion of tbe 
Empire is adapted for natural forest grovrtb : 
some areas are eminently so, while others are 
less so. The country contains, strictly speab- 
ing, no extensive prairie lands ; and its deserts, 
unadapted for forest growth, which are mainly 
situated in its north-western portion, cover less 
than 10 per cent, of the whole area of British 
India and its dependencies. 

The distribution of rainfall is as distinotly 
marked in India as anywhere in the tropics, 
and the periodical rainfall extends far to the 
north of the Tropic of Cancer, with all its 
oharactoristic tropical features. The distribu- 
tion and character of forests in India depend 
therefore, in the first and highest degree, on the 
influence of the monsoon rains. These rains 
come in two periods : the south-west monsoon 
in the months of June to September, striking 
first on the whole of the lower western coast 
of the Peninsula and the western coast of Ben- 
gal and Burma; the north-east monsoon in the 
months of October to December, operating 
chiefly on the eastern co^st of the Peninsula. 
Some regions are airoote|r^ both, others only ; 
by one of those monsoons.' SlLo coast of the 

B 
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Camatio, from tlio Kistna riror soutliwaxds 
mlfiTid to tho first xangOB of tho hills oftlio 
IBostom Gli&tsj of tlio hlysoro tableland, the 
Javadi, eto., and oren to the very edge of the 
Western Ghftts, gets its irator-supply oMolly 
firom tho north-east monsoon, n'liilo tho souih- 
n'cst monsoon gives it only a scanty and often- 
failing supply, {nho irostorn coast districts 
from the Taptce southwards and tho Gh&t 
range behind them get tho south-west monsoon 
in its full force, and so do also the coast lands 
and outer hill ranges of Tenassorim, Pegu, 
Amkan, and Cliittagong, as well as the plains 
of Bengal, tho outer slopes of tho eastern Ilima- 
layas, and tho Klhasl and Tipperah hills. The 
influence of the south-west monsoon from the 
Arabian Gulf makes itself also folt, but in a 
lesser degree, on tlio western slopes of tho 
nimalayas, while tho monsoon rains from tho 
Bay of Bengal travel up almost along tho 
whole length of tho great mountain chain. 
Tho country which gets both monsoons is thero- 
foxo only tho Peninsula, tho inner areas of the 
Deccan and tho Camatia. In addition to these 
periodio rains, variations of more or less mag- 
nitudo ooour in different parts of tho country, 
which are often of great local imporlanoe. 

Tho above lines give only a general idea of 
the distribntifm of tho rainfall, which, in acoord- 
anoa with the formation of tho country and 
tho distance from tho oocans, varies in dogteo 
of duration aUGL intonsoaess : a mattor of groat 
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importanoo, as. tlio oliaraoloi* of tbo forest and 
the size of the trees vary in direct proportion 
to the rainfall. 

In this respect the country may conyc- 
niently bo sub-divided into the following four 
different zones : — 

(i) The dry aojte, with an average annual 

rainfall of from 16 to 80 inches, 
which occupies the largo oval pla- 
teau-like tract in which the Goda- 
vari, the Eistna, and tho Cauvery 
rivers have their sources. It ex- 
tends fix)m Kasih south-eastwards 
to hdow Bangalore, and has an 
average breadth of from 200 to 
260 miles. 

(ii) The intermediate eonet with an aver- 

age annual rainfall of between 30 
and 60 inches, which consists of a 
narrow strip to the west of the dry 
zone, but includes the whole of tho 
tracts to tho north, north-east and 
cast of tlio latter as far as the Bay 
of Bengal. 

(iii) The moist zone, with 60 to 76 inches 

of rainfall, forming a narrow bolt 
to the west of the latter along tlio 
eastern slopes of the Western Ghftts 
and embracing also the sea-board 
of tho soutlKwn portion of tho Gulf 
of Cambay and tho northern part 
of Travanooro. 
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(ir) Tho toei eonct havii^ an averago 
■ffn.'iTifiill of over 76 inches, Brliich. 
i-nrilnflftB the remaining portion of 
the Ghftta lying to the -cestward, 
and pzaotiGal]^ consists of tho 'vrost- 
ern slopes irith which the mois- 
ture-laden south-west monsoon first 
comes in contaot during its progress 
north-eastwards. 

A map showing this distrihutioa of tho rain- 
fall is appended. 

Mevation ahoro tho sea-level is another im- 
portant factor as regards tho distribution 
of forest vegetation in India, and naturally so, 
as it represents every variety of oonditLons 
from the tropical to tho arotie. Aspect also 
oonEaderably influences tho bharaoter of the 
forests, as do also its concomitants, severe 
spring frosts on tho one hand and scorching 
winds on the other. Poxoolation from, and 
overflow of, rivers cause conraderablo variety 
in the forest vegetation over a vast extent of 
country, and largo areas under tho influence 
of tides maintain a s^arato character of forest 
vegetation. 

Xhe mere difference in latitude, remarkahly 
enough, causes &r fewer bbauges than might be 
expected, considQring that the TndinTi lEhupixe 
extends from tho 8th to the 35th degree north- 
ern. latitude. The varieties in the ohoracter 
.afrfarest vegetation in this respect are naturally 
sdbleot "to the same laws as 'those whibli in 
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Europe clirido tho IfyrlacccB, Zaurhiem, tlio 
Olivo, Camellias and Oranges from the Limo 
trees and Eocolws and oilier v'intor>rcsisting 
species; but tliougli many species of trees 
appear only in tho southern part of tho Indian 
Empire, and others only in the northern portion, 
U'O look vainly for tho abrupt division u'o find in 
Europe, aocentuatod as it is there by tho Alps 
dividing tho northern and southern forest flora. 
That no greater and more abrupt divergence 
exists in tho vegetation is again duo to tho 
geographical position, tho shape of tho Indian 
Continont,andiis isolation hj’ tho Himalayas — 
circumstances which account in a large measure 
for tho tropical features of the climate through- 
out tho country. Gortain trees no doubt arc 
characteristic of tho more souiliom regions, 
such as Tectona grandis and Xylia dolahri- 
formiSf etc., whereas others arc true roprosenta- 
tives of tho north ; but tho separation is no- 
whoro abrupt, and, moreover, is more or less 
obliterated by tho occurrcnco of many spccias 
of trees throughout tho length and breadth 
of tho Empire. 

Eor purposes of a general description, India 
may bo divided into zones capable of growing — 


(1) Evergreen forests 

(2) Deciduous „ 

(3) Dry 


duo to rainfall 
only. 


(4<) Alpino 


(6) Tidal 


duo to elevation. 

„ influeniW*?. 
of tidco. 
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(G) Aiparian forest due to the orer- 
floiv of rirers. 

(7) forests, due to -vrant of ra m, 
prolonged inundation or excessive 
devatian. 

Thore are of course areas, frequently of con- 
sidorahle extent within the several forest zones, 
which for physical reasons, mostly connected 
with the character of the soil, are unable to 
bear any forest growth whatsoever, or which 
can only produce forests of an entirely different 
ohaiacter from that indicated by their general 
geographical conditions. These exceptions may, 
however, be left out of consideration in divid- 
ing the Thupiro into its broad zones of forest 
vegetation. 

The zone capable of growing evergreen forests 
compriseB four distinct and more or less dis- 
conneoted parts — 

(а) The West Coast zone. 

(б) The Burma zone, including tlie Anda- 

mans. 

(fl) The Sub-Himolayan zone. 

(d) The Gamatio zone. 

The first three are within the influence of 
the south-west^monsoQn, the last is due to tho 
monsoon from tho north-east. 

(a) The Weet Coast evergreen foreeb cone 
occupies the coast districts of the Sonkau, 
Blanaraj hlalabar, and Tiavancore, aud tho 
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trcsteinfi scarps of the groat motintain ranges' 
hdiind them in the l^Iahratta country, Cooig, 
Nilgiri, Anamalai, Coqjun, and Trayancore hills. 
In these forests the trees often grow to enormous 
sizes, the largest of all, perhaps, being Tetra- 
mclest Gidleniat Dipterocwpnsy and Camriimi. 
'rhe cliief famUios represented are JGiptero- 
carpeePy Eupliorhiaceeey Ji^ihtaeeoiy JLmiraceaSy 
MyrtaoecBy Gnitifer<By jdmcardiacets, and Ano- 
mceee. The most important timbers are those of 
CtilopUylltm tomeniostmiy Artocarpm ImsutUy 
Cullenia exceUtty Xylia dolahriformiSy Ftero- 
carpus Marsupiuniy Zagerslramia lanceolatay 
TerminaUay and, of course, the Teak, -which 
hero ocoms in the ororgroon forest bolt. The 
resins given by Vaieria indica and Oanariutn 
strictum arc of important economic us^ while 
the Myrabolams {Terminalia ChebuJa) arc very 
largely oolleotcd and exported, especially from 
the Bombay portion. At elevations about 
6,000 foot, Mesua, ferrea and Jlydnooarpus 
JFightiana are common. In the higher re- 
gions trees of more temperate charaotesr appear, 
and in the upper forests of the KBgiri and 
Palni hills, the *sholas,’ as the forests are called, 
contain members of the families Ternslromitt- 
cecOy Myrlaocoiy LauraoeXy IlichieeBy and show 
as chief timbers the Bod Cedar, Qordonia 
oblusa, Ternstromia Japonicoy JElecocarpus 6b- 
longus. Ilex TFigUiana and several species of 
Ihtgenia. In tho dense shade of the big tree- 
forests of tho Gh&t* slopes, Bamboos and Canos 
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n-nil Perns of majay apedeSf Tvith. evorgreen shrubs 
of the JLcanthaceeB and MubiaoecB Homiliess 
are founds b-tiA these sp^ad up even into tbe 
sbolaSf 'wh.ere various species of StrobilantheSf 
JPsyehotria, Jledyotis, Jjoranthm, \ritb climb- 
ing Koses and JElee<xgnti8t are ooncunon in %be 
undergrowth. 

(A) The Surnieae evergreen foreete occupy 
the coast and the western mountain slopes of 
the Mergoi, Tavoy, Amherst^ Eyaukpyu and 
Arakan distriotsj broadening and contracting 
according to the formation of the mountain 
cdiains, and spreading into favourably situated 
moist side-valleys of the Tenasserim, Salween, 
Sittang, Irrawaddy, and Attaran rivers. They 
also extend into Sengal, and occupy considciable 
areas in the coast districts of Chittagong. 

The variety of trees in these forests is very 
great, and the constituents of the forests vary 
greatly even in contiguous tracts. The height 
of the trees forming the upper canopy ranges 
from 160 to 200 feet, the tallest being such 
species as J)ipterooarjpua iurhintUtts and alatne ; 
StercuUa ajaicigerOf fcetidn, and oam^awulaita ; 
Tetramelea nudiflora, TarMaleiojphylla, jdjortf 
carpiia fi'axim^olvua, jdlMzsia Xtehbeh and 
atipiilatai 2!^ylia doUidnifimnia, and a few 
other species. 

The above are leaf-shedding trees, which 
tower above the mass of evergreens. Of less 
lofty trees tho vorioiy is considerable, and 
incLudo such species as 3£e8ua Jerrea, 31itre- 
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^Tiora mndiBjlorat Btmera a&ivatat KwrimAa, 
rohustat Stereo^ertmm fimbriattmt Vitex 
pedtmoitlaHBy Adenmtliera jpavomnay Cedrela 
Toma, Lagmatroimia calyoulata, villoaa, and 
tomentoaai Mangifera indica, Tretoia mtdi- 
jlora, and tliese are associated with a Iiost of 
otlier species too numerous to detail. Of such 
as vegetate under the shade oC the loftier trocsj 
a few only will he indicated here — such as 
Bteroapermim, Qarcmia, Xmithochymua, Ce»- 
namonwm, Tetremtihera, etc. 

As a mlej tropical evergreen forests which 
grow on metamorphic rooks are richest in 
speoiesj whUo those occurring on the sandstones 
and other sedimentary less-altered rooks are 
poorest in this respect. 

• The shruhhy vegetation of these forests is 
densest along watercourses, in places which have 
been cleared of the taUer trees, and along the 
outskirts of the forests, almost disappearing in 
the dark interior. 

GUmbiz^ Fabns arc numerous — such as 
Calamua latifolina, ^gwtadoasua, and tigrinua. 
Bamboos — such as Binochola Maclellcmdii, 
QigcmtocKloa maoroata^hya, Dendrocalamtia 
longiapaihua and Brcmdiaii, Banibuaa poly- 
morpha — are also numerous. Several species 
of those Bamboos frequently attain a height of 
90 to 100 feet. Palms and Sarew-Pines are 
found dispersed throughout these forests. 

(o) Suh-JBSmalayan evergreen foreai zone . — 
This occupies the belt of low coun'ti'y bordering 
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cm thfi spurs of tihe eastern Sub-HinuJayan 
rangOf entering deep into their yall^ys covering 
the slopes of the lovrer spnrs. 

The number of species composing the forest 
is very great and the trera individnally attain a 
great size^ of ’which the more important are the 
following : — Sohima WaUiehiit Termmalia 
ionteniosa and myriopteroni Artoearpua Cfhap- 
laaha, CHnMunomim gland^ifeftmt JBkiMno^ 
carpna at&rGuliaeeua, SomAaat mdlt^arioum, 
JDUlenia i/ndiea^ JEngmia fomnosot and Ft&ro- 
apermtm Met^ciUum. On the lower hills occurs 
a Magnolia^ also Midkelia Okatnpaoa and Dua- 
hangaaonneratioides. At still higher elevatioins 
axe found Gaatanopaia indioth Almta nepalensia 
and JBnokltmdia populnea. 

The ground in these forests is covered usually 
with a dense growth of ferns, climbers, and 
inferior shrabs, which together form a tangled 
mass, rendering it extremely difficult to pene- 
-trate into 'their mterior. In the hilly portions 
a dense growth of Bamboo {Dendrocaltimua) 
occurs, while 'the valleys are jBUed with Screw- 
Pines and Palms. Of 'the latter, such i^eoies 
as Walliohia diatichat Oaryofa wrena, Arcea 
gracilia, and Fhaanix rnpieola axe conspicuous. 

(d) Tha Oamatio evergreen Jbreat zone . — 
This is a class of forest quite different from 
the preceding. When in good condition, it 
presents a dense thicket of close-grown 'trees, few 
of any great size, hut most iff them giving hard 
val'uahle woods. More often, owing to careless 
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cutting, it is reduced to a condition of thorny 
scrub. The area in which this class of forest is 
found begins at the Mahanadi and goes down 
almost the whole length of the eastern coast, 
the best forests being probably those of Ifellore, 
Guddapah, and North Aroot. Chief among ihe 
trees of this forest are Muaitst^s hexandrot 
J)iospyro8 Ebemm, Fterospermum, Eugenia, 
Memcylon, while some few deci- 

duous trees, like Cliloroxylon Smetenia and 
Soymida febrifitga, occasionally occur. When 
in bad condition, thorny shrubs, like Eadia, 
GafUhium, IHchrostachys and Zizypikus, are pro- 
minent; hut when in good order, these forests 
are Taluable sources of fuel and give some of 
the hardest woods of the country. 

The deoiduoue forest zone might be divided 
and sub-divided into numerous zones charac- 
terized by typical specieB, but for onr purpose 
it will sufEloe to treat of two main classes — 

(fl) The Central India deciduous forest 
zone. 

(&) The Burma deciduous forest zone. 

(a) The Central India deciduous forests . — 
This class of forest, the most important of all, 
is really the tpye-forest of India. Brom the 
southern sbpes of the Punjab Himalayas, east- 
wards up the vall^ of Assam, and southwards 
almost to Cape Comorin, occurs this deciduous 
forest, varying, it is true, in character and 
species, but really everywhere obviously the 
HftiTiR in general aspect and -growth. Some 
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fa^es occur in it almost uiiiTexsally, bu<^ as 
the Terminalias [tofMnfosa, Aijvna (along 
streams), hel&riooi and Ck^v^cb\, hagerslrce- 
mia parv^ora, JBittea ^rondoaot and Sonibasu, 
Otheis are found in more or less local areas. 
Anogeissua does not extend to Nortliem Bengal, 
Fterooarptia Maranpium and JBaaaia latifolia 
scarcely cross tho Gai^s northvrards, -vrliile 
IDillenia and Oarega ore scarce south, of the 
Kistna. Tbe area of this deciduous forest coTors 


the plains couniay of the North-Western Pror- 
inoes, the Terai, theBnars, and Ohota Nagpore 
in Bengal, the hill traots of Orissa and the 
Oireaxs, the Central Provinces, Behor, Gujarat, 
and Central India, Hyderabad, and the east 
lUahratta country, the BeBary, Cuddapah, and 
Mysore hills, the hills of Coimbatore and Salem, 
the eastern slopes of the Nilgiris, Palnis, and 
parts of those of Tinnevelly, especially on slopes 
of southern aspect. It contains several regions, 
charaoteiized hy thdr principal trees. There 
is (1) the region of Sfil (JShorea rofiiis^o), which 
follows the foot of the Himalayas from the Sutlej 
to the Borelli, and extends southwards nearly 
to the GodaTaii in the Ciroars and to Nagpur in 
tho Central Provinoes; (2) the region of Iron- 
wood {Zglia doalbriformia'^ in the forests of the 
Cixcars from the Mahanadi to the Kistnn., ex- 
tending westward into the Chanda district imd 
Hyderabad ; (3) the region of Teak {Teoiona 
grandia')y which commences where S&l leaves off 
and extends southwards to the ond, (unbracing 
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in its gonoral area (4) the region of Eod 
Sanders {Plcrocarjpus santalimis) on iho hills 
of Guddapali and Korth Aicot, and (6) the 
region of Sandal (Santo hi»i alhnm) on the Mil 
ranges of Bellarj, Coimhatoro, and Salem and 
the northern slopes of the l^ilgiris. 

Chief among other trees eharactcrisiio of 
these forests are the TermimKas, Zagerslroimia 
parvijlora, Anogeisatia lai^olia, Dilleuia imliea, 
Eugenia Jambolana, Ougeinia dalbergioides, 
Soymida fehrifugat Ohloroxylon Stoietenia, 
Eicyocarjpita Maraupiimii Eioapyroa melanoxy- 
lon, Eaaaitt latifolia, Balbefgim, Albizziaa, 
Smbax, IFrighlia, Garuga, Euracra, Eolar- 
rlicnat and thoro arc many others, n*hilo the 
small male Bamhoo {BendrocalamuaatriGlua) is 
almost unircrsally oharactcristic. In this same 
region occur also the Sissoo {BaJbergia Siaaoo), 
gregarious along streams in the region between 
tho Himalayas and iho Ganges, and tho Aca- 
cia Catechu, or Cutch troe, whioh, with other 
species of Acacia, such as Sima, Sandra, 
leticoxiMcea, is crery where indicatirc of a some- 
what poor sandy soil. Porming part of this 
same region, too, is tho great Begada or 'black- 
cotton oountiy,’ whore tho Acacia arabica is 
the common tree, coming up whcroTcr the land 
lies fallow lor a whUo, and accompanied some- 
times by Albhzia LebbeJc, Melia indica, Boiu- 
dam data, and Balanilca cegypUaca. 

{b) Beeiduouaforeaia in Burma. — ^Theso arc 
tho typical forests of the drier parts of Burma, 
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and aio unquestionably the most important to 
the Porester. QThoy occupy that portion of the 
country, both in plains and hills, in u'Mch the 
dimato is drier and tho rainfall is less. Tlieso 
forests can bo sub-divided into several sections, 
each oharaotorisod by tho presence, or absence 
&om it, of certain typical species. It would servo 
no useful purpose to cuumorato those, it being 
sutheiont to state hero tlmt, broadly speaking, 
tho deciduous forests of Burma diifer but litf To 
from tho similar class of forests occurring in tho 
peninsular and oxtra>pcninsular tracts of British 
India. Tho most characteristic and important 
q^ooios of trees found in the Burma deniflrin nw 
forests are Teak i^eciona grandis), hero attain- 
ing largo dimensionSf JTy/tff dotalrffoi'miSj Btf 
gonia Jamholana, JBombaaf irmigne, Sieretdia 
versicolor, J^catida and viliosai Ftcro^ermum 
aeniisagiitattim, Garuga pinnata, Snrsera sev 
rota, Semeoarptis, Spondias nuxngifera, Tenni- 
nalia, ulnogeissvs acuminata, Jjagerstroemia- 
Plos-SegincB, Sriedelia refttsa, Milleitia 
dirandisiana, Oordia grandis, Gmelina arhorea, 
JDalhergia purpurea, 2fauelea cordifolia, ro~ 
tnndifolia, etc. 

On tho lower ground occur such species os 
"Piteae lencoaeylou, JSotnhax malabaricum, S!ydia 
oalf/oina, Spathodea sHptilata, JXeierophragnta 
adenopJiylhii several Alhisziaa, sudli as A.', 
odoraiis^ma and prooera ; Acacia Qaicchu, 
^lO^ta, JSandia, Gardenia, JiauJiinia, Gretoia, 
Sohrehera atoieienioides, etc. The Padouk tree 
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{JPt&roGarpu8 indiom), thongli occnsion&lly 
found in ororgreon forests, has its real habitat 
in tliis class of forests in Surma, as -vroU as in 
the Andamans. This tree has, perhaps, the 
most promising immediate future, as it pro- 
Avtocs, facile princepe, the best of all uroods for 
ordnanco purposes. Its timber is stronger than 
Teak in every diccolaon, lasts longer, is much 
handsomer, and is, on account of its rich colour, 
highly esteemed for parquetry and Trainscoting, 
and it docs not Avarp in seasoning. The only 
objection is its u'cight, nrluch is 16 to 201b per 
cubic foot in excess of that of Teak. In the 
Andamans this tree attains roiy largo dimen- 
sions. 

Herbage and slirubbmy, though not dense, 
are more conspicuous tlian in tlio deciduous 
forests of the Central India type. Bamboos 
provaili of such species as J)cndrocalamm 
africluB and longispathm, Banibim Ttilda 
and polymorphai and on the lower ground 
such species as Ceplialoslachynm pergracile, 
Giganiochloa alhociliataf and Bamhma arundi- 
nacea occur frequently in great force. Climb- 
ing shrubs are numerous in aU ilio moistcr 
traois, such species as Bviea anperba nvAparvi- 
flora, JSniada seandenB, several spcoics of Fi/ib, 
Millettia externa, Meeoitettriivi etteidlaima, 
being conspicuous. A few palms occur, but 
are much reduced in size and numbers. 

An important though loss valuable section 
of those forests am the Eng or wood-oil bearing 



18 fO&ESTRY tir BUtTtSn iKSUt 


( 8 ) Hrj/findt, 


fbiests, composed to a great extent of soyeral 
species of JHpteroearptia, the principal of 
‘vrhioh is ttiberoulatm. These forests, in \7hich 
J?entacme Hatnenais, JDtllenia puloherrima and 
Shorea oUuaa form qnite a featoie and Trhich 
frequently jut oat into the erergreen forest 
eone around them, doubtless o^e their origin 
to the condition of the soil on which they are 
found. 

The dry forest zone occupies two separate 
regions in — 

(a) Bajputana ; 

(A) the Punjab. 

(a) The JEUyputema region.— Omag to the 
limited rainfall, the forest flora of Bajputana 
is not a rich one, nor axe the trees themsdres 
much developed. The province is divided by 
the Aravalti range of hills into two unequal 
parts — ^the part eastward of the range lying in 
the basin of the Ohambal river, and that lying 
to the westward in the basin of the- Indus. 
The country lying to the east of the range is 
more or less hilly, and has a climate n.Tiil forest 
vegetation somewhat resembling those of 
Central India and the drier part of the North- 
Western Province Where not actually hilly, 
the surface is undulating. To the westward of 
the central range the country is much 
and drier, and, as the Sindh and Punjab 
frontiers are approached, it passes into actual 
desert. 

The forests of Bajputana are in the main 
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oomposed ot the following speoics, none of thorn 
attaining their full development. Among iho 
largest of the trees may be montionod JBomhax 
malabarioum among the smaller trees are 
Prosojpisapicigera, Siereulia urens, Semecarpui 
Amcardium ; Acacia leiicophlcea and Catcehn ; 
Amgeims MifoUa and pcndvla\ Diclirosla- 
cliys cinerea, Coi'dia Soihii and jlfff.va ; Phgl- 
lavthus Emhlica, ErgUmna subei'oaa, Eavliiuia 
variegaia, GmeJina arborea, EoaweUia thtiri- 
fera, Eufca fi'ottdosa, TeminnHa tomentosa 
and Arjvna. Climbing plants and shrubs arc 
Humorous; among the former are Ooociilm 
villosus and Leoiba; Odastrus paniculaiita, 
Pitia earnoaa and lai{foUa ; among the latter are 
Mimosa rubicauUa, Capparia aphyUa, apinoaot 
borrida, and sepiaria ; Zizyphtia mmmularia 
and xylopyrai several Gmciaa, such as G. 
populifolia, piloaa, villoaa, and saloifolia ; 
Celaatrna aeacgalenaiSf Snehanania MifoUa^ 
Caaearea iomenioaa, and Eiospyroa montana 
arc small trees. 

As the W'ostora border of the province is 
approached, the forest vegetation passes into 
desert forms, of whioh the more important 
are Eroaoina apictgera, Salvadora pemcot and 
Acacia riipeatria. 

{b) The Tmjab region . — The species of trees 
found in this zone are still fewer, owing douht- 
lesB to the fact that, especially in the southern 
part of the province, whioh contains iho dry 
forest region, the monsoon rains are still lighter 
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tTinn in Bajptitaiifl» Acacia arahica, viodeatOf 
lettcopldoea ; Btiica frondoaa, JProaqpis apioi-' 
geroi Tanm'ix articulata, Salvadora peraica 
are tbe chief representatires. Batbergia Siaaod, 
JXbizsia procera, etc., are found irhere the 
water is near the sur&oe. G]!hese forests he- 
oomei towards the hills, richer in qieoies and 
gradually hlend with the deciduous forests 
and the forests characteristic of the Western 
Himalayas. On the other side, they disappear 
in the deserts of Sindh and Bahawalpur, where 
only the rirer banks oro fringed by arhori- 
vegetation. 

The forests of this class may he divided 
into — 

(a) Alpine forests of the Western Hima- 
layas. 

(fi) Alpine forests of Afghanistan and 
Baluchistan. 

(c) Alpine forests of the Bastem Hima- 

layas. 

(d) Alpine forests of Burma. 

(«) Alpine foveata qf the Weatem Sima-' 
lagaa. — ^Ihe physioal features of this region 
axe very varied, and while the lower anH outer 
ranges have a dimate not very different from 
that of the plains of India, the higher peaks, 
rising, as they do, to over 20,000 feet, are 
covered with perpetual snow. In the outer 
ranges the rainfdl is heavy, but nearly the 
whole occurs within a few montlis, and has 
not therefore the same effect on r^etafion as 
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i£ il \roco more uniformly distributed. It 
decreases touaids the interior of the range, and 
beyond the snow-lino ibe summer monsoon is 
loprosonted by a short period of misty weather, 
actual showers being rare. The zone of heayy 
rainfall does not extend westward of Dalhousie, 
and increases in breadth as wo proceed east- 
wards. The vegetation alters with the olimaio, 
presenting a very gradual transition from the 
flora of !N:opal to that of the arid Afghan hills. 

This influence of climate is much more per- 
ceptible on the herbaceous vegetation, and es- 
pecially on the annual plants which spring up 
durmg the rains, tlian on the trees and shrubs 
which may bo presumed to Lave greater powers 
of resistance, licnoo Zingiheraoeat, Orohidea:, 
Aroidem, and JBegoniee, wliioh form so con- 
spicuous a part of the vegetation of the Eastern 
Himalayas, occur in small numbers in Kumaun, 
rapidly diminish to the westward, and scarcely 
extend beyond the Sutlej, thus illustrating the 
comparative dryness of the climate, although 
ferns still abound both on the ground and on 
trees. Again, amongst 2C Indian species of 
Arlemisia, two only arc found in the Eastern 
Himalayas; the remaiudor .all grow in tlie 
western portion. The vegetation also changes 
from the outer to the iimor and drier ranges, 
the former being characterised by Qtierous 
incam, 'Bliododendron arborcum, and JPieris 
ovalifoUa, and the latter by JPinuc Qerardiana 
and by Ej^hedra, West of the Havi the 
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raisfdl has so muoh lessened, even on the onter 
lulls, that it is only on the range tiiat first rises 
into the temperate zone that the nonnal West 
Hunalayan forests of Querous inaanaf etc;, 
ooour; Trhile the TaH^ immediately north of 
it, Trhen sheltered by high hills rising contin.ii- 
onriy to 9,000 or 10,000 feet, present many of 
the features of the inner Himalayas. 

In the temperate parts, many of the trees 
and shrubs are identical Trith those found in 
Europe— for exampte. Box, Walnut, Y&w, 
Juniper, Ivy, and Mistletoe. 

This region has four species of oonifers, 
wbioh are not found in, or only extend for a 
very tliort distance into, Hepal or in the 
Eastern Himalayas. These are — 

(1) JPinua Gerardiamt a naiiTe of Afghan- 

istan, and of the drier yall^ 
of the Himalayas as far as the 
Sutlej. 

(2) Gedrua JDeodara, the Deodar, whioh 

has its eastern limit in the extreme 
Treat of Nepal, and forms valuable 
forestsi, yielding the best timber of 
these hills. It does not thrive, as 
a rule, under 4,000 feet, but it as- 
cends to 10,000 feet atitl in places 
even to 12,000 fee^ its miniTtinTn 
elevation being about 7,000 feet in 
Kumann, but descending to 4,000 
feet in the Punjab. 
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(3) Oupressus torulosa, tlie Cypress* gen- 

erally found in patohes on preoipi- 
* tons limestone rooks. 

(4) Jmipmts commmia, the Juniper, 

found in aU the drier parts o£ 
the chain from Afghanistan to 
Eumaun. 

Along the base of the mountains the forest 
is of a similar oharaoter to that of the neigh- 
bouring Ddns and Siwdliks. Sdl is the chief 
species, and in places is found as high as 3,000 
feet or oven higher. Other important trees are 
TerDiimlia tomentosa and Ohehulai Adina 
eordtfoUa, Anogeiaaus lattfolia, and Ougeinia 
dalbergioides } whilst JDalbergia Siasoo and 
^Aoaoia Gatechu occupy the silt deposits of the 
streams, the latter also occurring scattered on 
the sides of the hills. Pt»tw longifblia occurs 
in more or less compact patches, or as indivi- 
duals in the midst of B&l, Buohanmia lat\folia, 
Baulmmg, Ougeinia dalbergioides, eto. As 
wo ascend the mountains, Bime ItmgifoUa 
enters in larger proportion, and new species are 
met with step by step. On leaving the 8S1 belt, 
the commonest tree is Bums iongtfoUa, which 
becomes gregarions and forms very extensive 
forests; Bobmeria rugulosa, Bauhmia retuaa, 
BngelUardtia OolebrooMana, and certain spe- 
cies of Biens', then comes the truly temperate 
vegetation, superseding the subtropical be- 
tween 4,000 and 6,000 feet. The commonest 
trees aro Quercus incam, Mododendron 
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arhorewm and IPieris ovalifolia ; all of these 
oooiix throughout the Westcm HitualayaSf 
hut to the westward they are restricted 
within gradually narrower limits^ and in the 
extreme west are found only in moist and shady 
localities, whereas in ILumaun and Garhwal 
th^ are most abundant on the drier and hotter 
slopes, l^one of them occur in ILashmir. In 
the valleys and ravines the forest is ustmlly very 
differeutj containing such species as Qucrcm 
anntHata, Geltia^ jd-lmta, ^soulvs^ IPojiulaa 
ciliaiat Ultnus TFallioIiianat IBetula aewninatat 
OarjMWs viniinea, several Maples, and others. 
Setween 6,000 and 8,000 feet is the chief zone 
of the Deodar and the Blue Pine, as well as of 
the Oypress 4 whilst above 7,000 feet Qtiercus 
dilafata generally supersedes Querous incana^ 
and small Box sempervirens) forests 

occur in damp valleys, especially on limestone. 
Between 8,000 and 11,000 feel the princi- 
pal trees are the Himalayan Spruce {JPioea 
Morinda), the Himalayan Silver iMnes 
IVebhiand), and a third Oak (QaafOffs aemccar- 
pifolid) ; whilst small Bamboos, with numerous 
StrohilanlTiea and Balsams, are conspicuous 
features of the undergrowth. One of the last 
trees met with on asconding to 12,000 feet is 
a Birch {!BetulaJSJiojpattra\ accompanied by 
a tangled undergrowth of a straggling shrubby 
Bhododendxon (Rhododendron ^nthopogon'). 
Above this ogain is the Juniper, whilst close 
to the snow-lino all trees and shrubs have 
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disappeared, their places being occupied by 
uiunorous so-called Alpine plants, such as 
Gentians and Primroses, \ritb mosses and other 
cryptogams. 

(A) Alpine forests in Afghanistan cmd JSalti- 
ohistan. — ^As far south as the Kurram ralley, 
the forests still retain much of the character of 
the Alpine forests of the western part of the West 
Himalayas. Oedrtts JDeodara, Finns Qerar- 
diana, Finns excelsa, Ficea Morinda and AMes 
TFehbiana, and Jmipems excelsa still form the 
Pir forests ; the Oaks hare been, however, re- 
'duced to Quereus Hex and seniecarpifolia. 
Frimns Fades, Fhns sp., arc amongst the leaf- 
shedding* trees, and Fetida Bhqjpattra occupies 
many of the higher ridges, where forest vege- 
tation gradually ends in thickets of Jwiiperus 
oommtmis. Amongst undergrowth and bushes 
may he mentioned Yihiwnnm, Bhododendrm 
campantdaUm, Wild Boses, Syringa Bmodi and 
persioa, Cratxgns OxyaoantlM, Fotbergilla, 
Ootoneastei' baoUlaris, several JRibes, etc. 

Eurther south the forest gets poorer and 
poorer, and is gradually pressed back into high 
side valleys, the outer hills assuming more and 
more the character of desert hills, till in 
Baluchistan proper and the tributaries of the 
Hamai and the Bolan, Jmiperus excelsa is the 
only tree which still forms forests, though in 
favourably 'situated posiiionB isolated trees and 
even groups may be found of the following 
trees and bushes : — Fistaeia Khinjih, Berleris, 
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Moorcrtjflimia, Cralirpua Ojrynfnn- 

iha. 

(p) Alpine foreata qf ihc Jiaatrrn JTima^ 
layaa , — ^For purposes of (lGScri]ition f hose may 
lio divided as follosrs : — 

(1) Oak forests, occiipyhig a belt betTvren 

C,000 to 8,000 feet altitude ; 

(2) Biliododcndron forests, nliovo 8,000 

feet; 

(3) Fir forests. 

The Oak forests consist cliiotly of <? arrow# 
lantelloaa and aunulatat svitli svhicli are as(>o- 
ciated Oaa/ftnopaia rufeaccnat STagnolia Camp- 
heliiit Miohelia e^celaa, ianvginoaat and Oath- 
cartii ; several lAurcls, Maidcs and other trees. 

Climbers, snob ns Thnnbergiat Ctmrfurdin 
and J>icenirat are conspicuous by iboir bright* 
coloturcd ilou’crs. Among tho smaller trees am 
such species ns JPha*he lanceoJaiaf Machilva 
odoraiiaaima, Acer Campbciliif and J^hinocm'- 
pua dfwsycwrprrs, all of whioh yield useful timber. 

Tlio Ithododendron forests, in whioh tho trees 
are grcgarioirs, are only formd at elevations 
above 8,000 foot. Xho two tree species of 
Jtbododendron ore It. arboreum vaaiLargehtcumt 
the other species of this genus being cither epi- 
phytic shrubs or small terrestrial trees, such as 
M. Dolhonaioi, JEdgeworthii, raccinioidca^ Fai- 
coneri and barbatum. Associated n*ith them 
may bo found Fiona ovalifolia, Fnddieia Cbf- 
vilieif Hydrangea aitiaaima^ Birches, Maples, 
and other Alpine species. 
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Tho Mr forests consist of Abies Webbiana 
and dumosa, associated mth wlucliis a Juniper 
(Jmdperus reotirva). 

(d) AJpwie forests in Btwma. — ^At higher 
oleTations, saj from 8^000 or 8,600 feet and 
npw'ards, the tropical evergreen forests booome 
greatly influenced not only by the greater damp* 
noss, but also by the lower temperature. Tree* 
growth is here prodigiously developed, and 
numerous species appear which ore absent in 
the lower levels, such as Oalcs {Qtiei'ous)^ Chest- 
nuts (Gaslanea tribuloides), and other oupu- 
liferous trees, Temstromia japonieat Buoklan- 
dia populnea, several species of JEugenia, 
diflerent from those of the plains and coasts ; 
temperate Lammea, Ostodespaniciilatat Bodo~ 
carpus, etc. Palms become less coiupicuous, 
and there appear numerous small trees peculiar 
to this region. 

Tho pine forests are a marked and distinctive 
feature of this region ; at the higher elevation 
they arc quite or nearly free from broad-leafed 
species; but at a loAver level both pines and 
broad-leaf od trees, such as Eng, are found intor- 
mised. The principal Pine of this region is 
Emus Zkasga, which occupies tho hilly parts 
of Upper Ava and Martaban. In Upper 
Tonasserim another Pinos makes its appearance 
at a lower elevation, viz., Einus Merhusii, 
which occurs chiefly on the sandstone hills of 
tho Thaungyin in Uppqr Tonasserim. 
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(6) Lioeni and Theso foTOsts ato situated on the alluTial lands 

Surma end Bengal, bcardding ou the sca, and ascend along the 
larger xireiB and their deltas as far as the in- 
fluence of the tide is felt. 

The presence of salt water is the modifying 
agent as regards the speciflo forms which <diarac- 
terise the chief components of these forests. 
Along the sea face itself are the Mangrove 
farcsts, oonsisiang prineipally of MhizophoretBt 
such as Shigophoi'a muoronata and conjvgata ; 
Certopg JBoaburffAiatia, Kandelia UheediU Bni' 
gttieraparBiJlora, Someraiiaapetalai aeida and 
Oriffithii, ,^gieeraa oomioxtlata, and Oarapa 
dboxtaia. 

further inland, where the land is inundated 
onfy during the spring tides, the Mangrove 
forosts pass into tidal forests, in which the above- 
named species become more subordinate ; while 
Sonneratia apeiala and Avieennia tomentosa 
prevail, associated with Sxlmova tUiacetia, Thes- 
peaia populnea, Seritiera littoralia and minor i 
JPongamia glahrut JSxceecaria AgallooJta, Bhos- 
nix palndosa, and several other less consj^ouous 
trees. Seritiera Bomee (the Sundritree of the 
Sundarbans) is the most common and most valu- 
■ able tree in these forests. Shrubs such as 
tho following, are much developed : — Acantbue 
ilieifoUne, Olerodendrott kierme, Bhiobea in- 
dicOf Glocitidion nmltUoeidare, and JBgialitie 
amnlata, mizod with climbers, such as 
Berris soandens, uliginosa, and eimiata ; Acan- 
ihtta vohdnlia, and others. Nipa friftieana 
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and JPandmtts fcetidus locally form denso 
thicketst 

The forests which owe thoir existence, or at mpmim, 
least special oliaracter, to the periodioal oyer- 
flow of riyers or to direct percolation from 
them or from lakes, are almost inyariably so 
enlliely different from the forest yegetation of 
the surrounding zone, and are in the aggregate 
of such large extent, that they deseiwo to be 
treated of as a s^aiate class. The character of 
the riparian forests yaries greatly in accordance 
with their geographical position, and it would 
no doubt be possible to divide them into 
numerous cliuses and sub-classes, every one of 
them characterized by typical yegetation; but 
this would lead us &r beyond our present aim, 
which is to give a general and comprohensiye 
idea of the Indian Empire as a forest-growing 
country. It will meet our purpose to slate 
that the types found in the riparian zones are 
almost inyariably different from those of the 
surroundiug forests, though in many instances 
they represent a character similar to that found 
in foresta of moister regions. 

The swamp forests in Burma represent the 
one extreme of the character of riparian forests, 
the forests on the lower Indus, where it winds 
its way through the Sindh desert, represent the 
other, and it will suffice if these two extremes 
are described. Between these two lie the 
numerous and varying classes of riparian forest- 
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The Bvramp forests in Burma are situated on 
the banks of the riTers, \rliich a considerable 
distance from the sea form numerous branches, 
and especially durii^ the rains arc entirely free 
of brackisbnes^ and thpy are also found on the 
shores of backwaters and lakes. The soil in 
these forests is more or less muddy throughout 
the greater port of the year; during the rains 
they are inundated, frequently to a considerable 
depth. The vegetation forms, as in ever- 
green forests, three to four distinct strata ; the 
upper canopy is farmed by trees such as Ano- 
gekaua aetminaia, Mangffeva long^est Xmtho- 
jphylhm gUmorni, wMoh, however, is only 70 
to 80 feet high. The second stratum is formed 
by smaller trees and contains several species of 
lEhtgettia, '!El<BOoarpns (with a fruit which is 
pickled like an olive) and Symplooos. Cassia 
Fistula and numerous other speoieB of interest 
for the hotanisi^ but not as yet for the 
forester, are represented and form the third 
stratum. Amongst the slumbs are found Cap- 
parts distaohya, Gracia sinnata, a species of 
Condiretum and of Gardenia^ and many others. 
The herbage is very scanty and of no special 
importanoe, but climbers are plentiful, and 
in places render the forest almost impene- 
trable. The most common species are tTasmi- 
nwn soandeiis, Gmelina asiatioat Acacia pea- 
nata, etc. 

The riparian forests in the miTilfig g tracts of 
Sindh are represented by mere firingos of arbori- 
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regeiation on tlie rirer banks, wkero tlio xiso 
of the Lidns causes tlio inundation of largo 
lipaiian areas during the hottest months. 
Large, valuable and quick-groiring Acacia 
arabica forests are the result of these inunda- 
tions, covering extensive areas of the lou’-lying 
alluvium. Taniarix gallica forests fringe the 
banks of all permanent rivers in the Sindh- 
Punjab ssono, interspersed vrith I^opuUis euphra- 
tica, Dalbci'ffia Sisaoo and Acacia ambicat 
which even when no inundations take place aro 
nourished by perennial percolation from the 
streams. These areas are in the north-west of 
India known as **sailabat‘ and aro easy of 
afforestation in spite of the high grasses 
{Saecharum Sara and Mmja) which frequently 
cover them. 

The forest trees which are found to disappear 
as the banks of the stream ore left, aro the 
Dalbergia Siasoo and Poplar. Acacia arabica 
follows next and Tamarix dioica takes the 
place of the smaller gallica. Purthcr.on, as the 
stratum of moistm'e is more remote from the 
surface, Pmojpts spidgera and Snlvadora per- 
aica enter into the composition of tho forest. 
Oapparic apbylla soon after appears ; gradually 
tho forest gets more open, the SaVoadora and 
Capparic more bush-like, and, wlion ovon the 
long roots of these desert trees cannot reach 
down to the water-level, the last representatives 
of forest vegetation disappear on the borders of 
the desert. 
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( 7 ) zanet i» tphiei ThoBO zonos oompiiso tlio liiUs above the lino 
TOgetation, roobs too precipitous to carry 
sufficiently deep soil* areas n’liich on account of 
too prolonged inundations bear no trees, tbo 
deserts comprising plains, plateaus and hills. 

The areas which arc treeless on account of 
their elevations arc entirely situated in the 
Himalayas, but those which are barren on 
account of their dci^vity are distributed over all 
mountain ranges of the Empire. Glio tracts on 
which no forest grows on account of prolonged 
inundation are oliiefly found in Assam, Bengal 
and Burma j they are covered with tall grasses, 
wild plantains and other herbaceous grou-th, 
here and there overshadowed by a tall Cotton 
tree. The d(»ert areas of the Empire are 
chiefly confined to the drainage area of the 
Indus, south of the 20th degree ; but oven in 
these deserts the courses of perennial rivers are, 
as already stated, fringed with arbori-Tcgetation, 
and though the hills in these zones are Iwirmn , 
small trees and bu^es ore found in valleys wnd 
ravines and in the vicinity of fringe. 

The blending of the ohaiaoteiistics of the 
forests of the different zones has already been 
alluded to on several occasions. It is general, 
and the boundary between the different classes 
is nowhere abrupt. The shading off of the 
various dharactcrs into one another is influenced 
by the aspect ; but owing to the large estent of 
the country and the varying olintatiejil oondi> 
tions caused thereby, as wdl as by the differ* 
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encos in elevation, such influence is by no 
means constant in the various localities, and in 
fact is somotimos diametncally opposed in its 
results in consequence, as the dry heat and 
especially the scorching winds or the rough 
northern exposure are injurious to vegetation. 

The physical qualities, and to some degree the 
chemical composition of the soil and sub-soil> 
and the distance of the permanent mdsturo 
from the surface also, though in a much less 
degree, all influence the character of the forest 
vegetation. Owing to the above conditions, we 
findnotmerdya gradual transition of forest of 
one class into those of another, hut it also hap- 
pens tlmt the different classes jut frequently, 
with entirely undisturbed characteristics, far 
into the zone of one another, and that discon- 
nected areas, with all the characteristics of ono 
zone, appear quite outside its general limits 
within the area occupied by another. 

The foregoing paragraphs shortly summarise influauf of man 
the physical capabilities of India as a forest- 
groAving country, and not the actual conditions 
now observable, which to a great extent are 
due to the influence of man. There can be little 
doubt that once in the recent post-tertiary period, 
oven within historic times, the greater part 
of the country now comprising our Eastern 
Empire was covered with more or loss dense 
forests, populated by aboriginal tribes of hun- 
ters. .ds yet ive have based our assertions 
regarding the forest-growing capabilities of 
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Tuflift on existing physical leasons only, and on 
observations made on. the existing remnants of 
former forest growth, hnt historical indicatimiB 
of the previous forest wealth of the country are 
not eniiidiy absent. 

The Aryan invadera, who are bdieved to have 
entered ibdia about 2,000 years B. G., were 
probably both a pastoral and agricultural 
people, and to a certain extent denuded the 
country of its pristine forests. The burning of 
the Xhundava forest, which was in all prob' 
ability situated between the Ganges and the 
Jumna rivers, as toM in the Mahd Bhdrdtd, is 
the first semi-historical evidence of the destruc- 
tion of the forests by the Eahetiiya settlers. 
Great diffiouliy was experienced in the destruc- 
tion of the forests, on account of the frequent 
rains which Indra poured down to quench the 
fire — so the legend, which refers to the earliest 
dawn of Hindu history, tells us. However, 
though the same epic contains numerous direct 
and indirect proofs that dark and gloomy forests 
still covered large portions of the country, even 
within drier zones along thebanks of the Jumna, 
it is indicated in other parts that the early 
settlors made a fair])^ clean sweep on all areas 
which came under their immediate occupation, 
and that a terrible drought and famine devast- 
ated the country. 

The Hamdydna, the second great Tndiftn 
legend, which treats of a time when an Aryan 
Empire had been established in Oudh, though 
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it speaks still of foiosts, dark as a oload and 
very dense, in tlxe 'mldomesa of Taraka, com- 
plains already of diougMs; and Sringa, tho 
forest-l)om, was worsMpped for bringing rain. 

However, oven in tke north of tho Punjah, 
though it was tho first portion of the countiy 
in which Aryan settlors dovdlopod a stahlo 
Govemmont, and from which thqr spread 
over the rest of India, -yvo find tho Salt Bango 
and the country on tho banks of tho Jholum 
covered with forests donso enough to hide tho 
movements of the armies of AJoxnnder tho 
Groat. Arrian, in his history of Alexander’s 
invasion, compiled from notes made on tho spot 
by those who accompanied the king, toUs us so, 
and in describing tho conqueror's moroh furlhor 
oast ^rritos of the country cast of the Jholum 
that tho forests then extended over on almost 
boundless tract of country, abounding with 
umbrageous trees of stateliest growth and of 
extraordinary height; that tho climate was 
salubrious, as the donso shade mitigates tho 
violence of tho heat, and that copious springs 
supplied tho land with abundance of water. 
Phis description would seem to apply to tho 
Pabbi and probably to the low-lying country 
bctu’cen that range and the Chonab, over tho 
northern portion of which Dalhergia Sissoo and 
Aisacia arahiea are scattered even now. This 
ovidenoo is of considerable importance, because 
Arrian describes the high bar* lands of tho 

* J3ar.—The bl{;b itJAinii Inblo-land bcln'con (iro rivon. 

r 
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Punjab "West of tbe SaTi — the country knoTm as 
the Ibedhnat Doab — much as th^ were 'when 
the British entered the Punjab and as they 
remained until our magnificent canals trans- 
formed them info ttmfliTig agricultural districts. 

Thus it would seem that during the whole of 
the Brahminioal nud Buddhist periods, forests 
still .existed appareu'tly orer a censiderable part 
of the country where forests can grow, except 
only the areas actually under doubtless ex- 
tensive cultivation in the valleys and near 
main rivers ; and it was only during the con- 
stant invasion of new nomadic tribes, culminat- 
ing in the Mahomedan conquest of a large 
part of India, that the hiUs and the country at 
large were denuded to yidd pasture for the ex- 
tentive herds of the Central Asian urvaders. 
No religious scruples prevented the Mussal- 
man from destroying forests, which his ordin- 
ances and communistic precepts declare to be 
a free gift of Nature, the property of every one, 
in the same way as water. The nomadio in- 
vaders had been accustomed to roam from 
pasture to pasture ; their herds increased ; and 
Mils and plains were fixed and cleared of Crests 
'to create new pastures wherever the nomadio 
tribes spread. India suSered from Mahomedan 
incurtions in the same 'way as Persia, Asia 
Minor, Spain and other ooun'tries round the 
Mediterranean, wMoh were either oonquered 
by ^^diomedah nations or came under the in- 
fluence of nomadic 'tribes. 
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It is also probable ibai in India, as' else* 
whore, tho oxisling agricultural populaiion\roro 
driven during these frequent invasions, witb, 
sword and dre, into mountains and forests, 
and had by force of cimumsinnocs to adopt 
methods of sltifiing cultivation more dosinic* 
live to forests than their, previous agricultural 
pursuits— methods wliich have lasted up to our 
time, and arc most diificult to eradicate. 

That the wholesale dastruction of forests lias 
had tho most deteriorating efTcct on the climate 
of India is certain, and siiflicicnt luoof of this 
assertion can be found in tho numerous deserted 
village sites and mounds, indicating the pre- 
vious oxistenoe of a dou<>o population in part.s 
of tho country where cultivation is at present 
foiuid only in tho most favourablo situations. 
It may be argued tbat tho dopopnlafion of cer- 
tain districts was due to political disturbances; 
but tins argument can hold good only in eases 
where tho pro-sent phyMcal conditions of tho 
countrj' would now permit tho exist once of per- 
manent cultivation, such ns would bo required 
for settlements on a scale uiunistalcably indi- 
cated by the extensive ruins. It may again bo 
said tliat such cultivation took place by means 
of arlidoial irrigation; but in many eases tbo 
level of tho country forbids this, and in many 
oUicrs, Avorks would havo been required of 
such mngnittido as to leave traces ns clear and 
unmistakable as those of the deserted towns 
and villages tliom&olvcs. j\n tins Avould seem 
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to prore that the invaders of India did not ez* 
terminate an old civilisation, previonsly fonnd 
in the north of the Empire, by the destmotion 
of villages and toims and the lolling of people, 
but by the -wholesale and contmuous firing of 
the fraest vegetation of the country for jms- 
tores; and it must be remembered that this 
-was not the -work of a day, for at the time -when 
the British Empire, after the battle of Plossey, 
gradually extended its sway over the -whole of 
the peninsula, invasion by nomadic tribes had 
gone on for hundreds of years previous to the 
Mahomedan conquest and -the country bad 
been some 760 years under Mahomedan in- 
fluence. 

Though it is evident that the area occupied 
by forests is much less now than it was some 
centuries ago, especially in the hilly and more 
inaccessible parts, there are also n-umerous ex- 
amples throughout Tudm that areas once under 
cultivation have been re-afforested by Nature*B 
unaided efforts, -thereby proving -that -the -with- 
drawal of man’s active interference would, 
under favourable ciroumstanoes, be sufficient in 
-time to re-dothe the now denuded areas -with 
forest vegeta-tion, sueb as clad the country in 
pre-Yedio ages, before the Ehandava and other 
forests had sunk -under the ft-g-n and fire of 
Eshestriyan settlers and -the 'M'n.'h n Tnftflfm invad- 
ers. Thronghout -the Gumsnr forests, in the 
Ganjam IDistxiot, Madras Presidency, very old 
Mango and Tamarind trees in groups ooour in 
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tho forests; no^ covered 'vrith Sdl trees some- 
times of magniflcont grovrtli, and probably 
about 200 years old (or may bo a Little less). 

Tlie hills aro rocky, and though the rocks are 
now ooTcred with trees, imagination can easily 
pictuTO them as bare as are now tho rooky hills 
of BoUary or tho coast hills of Yisagapatam. It 
would seem that tho valloy u-as once covered 
witli cultivation and villages, but that a famine, 
or pestilence, or the raids of tho warlike hill- 
men (Hhonds), depopulated it; and hence wo 
find tho old Mango trees still left, and tho old 
fields yielding a crop of S&l. In tho recesses of 
the Oliittagong lulls in Bengal, in many parts 
of Assam, especially in the Nowgong District, 
and between tho Maban&di and the Joke livors 
in tho Central Provinces aro old tanks and 
the remains of buildings, temples and palaces 
buried in dense forests; while oven in tho Sun- 
darbans occasional traces, like tho woU-lcnou'n 
Jhotccdhole lower (whoso origin is completely 
unknown), show that cultivation, or at any 
rate habitation, formerly wont much further 
south tlion it docs now. 

TVhen, in tho beginning, tho foundation of Jujinfuerof/rnHs 

” , MthfcUmaln 

tho present Indian Binpiro was laid, and ns etmjmoiu 
province after province was added, tho forest 
areas had already, ovor considcrablo portions 
of tlio country, been rednoed far below tho 
minimum necessary for its wcU-bciug, and 
this state of things lamentably increased during 
the early days of British occupation, whereas 
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other portions irere still corered with almost 
■virgin forests. 

Now, though it has beeu admitted in the 
first part of this introdnotion that the olimate 
of each conntiy and of each distriot is priTnd 
facie dependent upon its geographical position, 
its elevation, the configuration of the ground, 
?^rT^d other oosmio causes which are independent 
of local circumstances, it can hardly he denied 
that the existenoe of non-existence of .large 
well- wooded areas in a country naturally capable 
of growing forests afCeots its climate in a very 
marked degree. History proves this to us in 
numerous instances whmre the deterioration of 
the dinmte of whole districts, and even of 
whole countries, has followed the destruction 
of forests. 

I3ie once well-wood^ Dalmatia is a stony 
desert. Persia, once one of the granaries of 
the East, is barren and desolate Gvee a large 
extent of the country. N orth Africa, formerly 
one of the main com markets of Eiome, is 
subject to the severest droughts. Spain, Italy, 
Sicily, Greece, and Asia Minor have suffered 
greatiy from disforestation; and finally, but 
not least, India, especially in the intermediate 
and dry zones in the Deccan and in the north- 
west of the country, has been injured by the 
destruction of her forests. 

Even Oskar Pesoihel, who questions the im- 
portance of the influence of forest growth on 
the olimate of a whole country, perhaps more 
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than any other "writer of note, tlttOTrs no doubt 
on the observations made by Soussingault, 
nnmboldt, and Bonapland, and aclcnowlcdgcs 
tbo local influence of forests on the precipita- 
tion of moisture. He says, hou’ever, — and lie 
has numerous folloirers oven within tbo ranks 
of the Forest Deportment — that the amount of 
rain "n'Meli falls year by year on tlie Continent 
W'ould bo exactly the same if there wore no 
forests at all — 

"The amoTint of min," ho states, "depends on the 
extent of oceans and seas, on the degtee o£ heat, and on 
tho mpidiiy with which the air moves over the siiifoco 
o£ tho waters. None of these conditions arc changed," 
he wiilCB, " by the extent or absence of forests. All air- 
currents blowing from the sea are }'car by year charged 
with the same amount of moisture, which picripitates 
as soon as tbo air is cooled below the point of satumtion. 
If such precipitation be cansed by forests, tbo air ounonts 
roach tho regions behind those forests drier and unable 
to yield a further supply of water." 

It is thus Oskar Pcsohd tcaohes in his well- 
known "Work “ Ne»e JProUeme der verglcichen- 
den M'dktinde**’, but ho entirely omits from 
his caleulntion re-ovaporatiou of moisture pre- 
cipitated ou tho land, and his conclusions can- 
not consequently ho accepted. A "well-wooded 
forest area may host ho compared to a landlord 
who spends his income dorivod from the country 
within it and for tho bonoiii of his udglibours, 
whereas cleared areas rosomblo ahsonloo pro- 
prietors "who scatter iludr roronucs in foreign 
parts. It rains ; tlio drops aro scattered on tho 
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leaves, and fall in a soft gentle spray or in slow 
fitHiTig big drops, irbiob. have oolleoted on the 
foliage, on to the ^ong;y forest ground. The 
water lufi thus time to percolate alofwly into 
the soil below, whence a large quanidiy is 
gradually pumped up again through the roots 
of the foreat frees, exhaled by their leaves and 
again assists in forming rain-Qlouds. Wooded 
areas, no doubt, extract under the same cir- 
onmstanoes more moisture out of the air than 
disforested r^ons; but th^ serve as a store- 
house and yield again what they take; whereas 
a great portion of the water precipitated on 
barren soil is only recovered by evaporatlan 
from rivers, lakes, and oceans. Porests use, 
therefore, much loss moisture than barren areas 
in the same position and under similar con- 
ditions, and augment ihe atmospheric mois- 
ture in regard to x^ons which are separated 
by such forests from the soa, instead of dimin- 
ishing it. Their action in this respect is not 
the same as that of an intervening mountain 
range. 

In Assam, which is a broad, isolated, well- 
wooded valley, rain-olouds form in the winter, 
and it rains when no air ourrents reach it from 
the sea. The olouds axe home-bom and aiei, 
to some extent at least, due to re-evaporation 
from the vast forest areas still in existence. 
The same laws naturally apply to any locality, 
though they may not be so strikingly exemph- 
fied. 
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It may bo argued that oraporation from open 
ground is much moro inionso than from soil 
oorcred by forests. No doubt this is the ease; 
and Ebermayor in his “Die PJiyeikalwhen 
Mnwirktingen des Waldea aiff Di{fi md 
JBoden ” gives the follonong data : — 

“The foTcsl alonoj without tho eover of dead learm, 
duniniohcs tlie evaporation by 02 por cent.^ as comparod 
mth that in the open. Evaporation is consequently 2*6 
limes less in tho forests. A covering of dead leaves and 
vegetable moidd diminishes evaporation by a further 22 
por cent. 

“Eorcsls inth an undisturbed covering of dead 
leaves and vegetable monld lessen tho evaporation as 
compared with tlint in the open by 81< per cent." 

Theso data are based on observations made 
in Bavaria during tho summer months. In 
tho Indian olimato tho diilorcnoo, M'hioli in' 
orensosin proportion to tho boat and drynoss 
of tho atmosphoro, '^ould bo cron more oon- 
sidciablo. 

Tlie above data refer to tho evaporation 
from tho soil, vrhioh, of oourso, can only take 
place as long as there is wator on the surfaoo, 
vrluch in the open is not tho oaso for long, as it 
oithor flows ofl or griivitatcs out of roach of tho 
influenoe of evaporation. In* a forest tho 
water does not flow off with tlio same rapidity, 
and mnoh of that wliich gravitates into tho soil is 
pumpod back by tho long roots of tho forest 
trees, and, especially during tho period of voge- 
iation, is osdinlcd by tho loaves in quantities 
which roproSent far moro than tho inoisturo 
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evaporated from tlie open groond. Q3iere can 
be no doubt, wbatover may be said to the con> 
trary, that the Tridoly-spread notian that forests 
to inorease the rainfall* and that in a 
TTorm-olimate the denudation of a cotmtiy 
diminishes its moisture and oanseqnently its 
fortilify, is GOEFeot. As already pointed out* 
the theory is proved by history and mins ; and 
the rapidity with which changes in the climate 
of different oonntries have taken place entirely 
forbids that such sudden modifications should 
be asoribed to oosmio causes. We accept other 
soientifio problems on much more flimsy evi- 
dence ; but in this instance a large number of 
us suddenly swerve aside and follow a school 
whioh starts new theories on partial observa- 
tions and leaves re-evaporation out of consider- 
ation. Ebecmayer found, from experiments 
made, that during July, the hottest month in 
Bavaria, only 6 per cent, of the rain whioh 
foil percolated 2 feet deep into the groimd in 
the open, against 61 per cent, whioh filtered 
down to the same depth in a forest, the ground 
of which was covered with complete and un- 
disturbed vegetable mould. 

' In the one case, the water rapidly runs oS 
into streams and seas by sudden floods and 
fretiiets, and this too when the whole atmosphere 
is Buroharged with moisture. In the other 
instancy the water is stored for re-ovaporation 
through the foliage of the forests, aud is given 
ftnrth at a timo when tho air is drier and the 
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winds do not blow from tho sea. It may bo 
safoly stated that more than half tbo rain 
wMob is thus stored in tbo ground is re-ova- 
pornted by tbo trees in time of nood; and oron 
at this low oomputatiou, a woll-stookod, well* 
protected forest area, the vegetable mould of 
whioh is undisturbed by cither fire, or the axe 
or rake of tho “ rali * or ** aur *’ collector, would 
re-supply to tho atmosphere at least ouo-tliird 
of the moisture which is precipitated on it. 
Tliis would bo available for tho open country. 
If therefore 30 per coni, of tho country was 
under complete forosti tho rainfall tliroughout 
should increase by 10 per cmt., under conditious 
similar to thoso whioh exist in Bavaria in 
July. 

In India, or any other country with such a 
fierce climate as ours, tho inlluonco should bo 
more marked. 

The monsoons in India, it is argued, must be 
quite independent of forest growth. Quito so 1 
Porosts can have no influenoo whatever on tho 
aTuount of moisture drawn from tho ocean, and 
the general direction of tho winds is uuquestion* 
ably governed by greater causes; but, apart 
from this, periodical rains axe subject to tho 
same general laws as all other rains, and must, 
therefore, be ailcctcd by tlib same causes, and 
amongst them by extensive forest grou-th, in 
exactly the same way and degree. She air 


* Itiib — ^lopping of bmochoi for innaaro. 
Sur— collcctlni; of fnllcn Icavu for mnnuic. 
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maey be obaxged with moisture, wMoh need not, 
houreyer, be precipitated. If an extonsivo snoTV- 
fall in the outer Himalayas can afEect the 
monsoon rainfall, it seems certain that forests 
can do the same, though probably not to tho 
same d^ree. 

With regard to the actual decrease of rain- 
fall consequent on the destruction of forests, 
Major-General Eisher, an old resident of 
Bellaxy and Bramandrug, supplies the most 
interesting information in the following note > 

"1 arrived in the Bellary Distiicb in Juno 18B6 and 
visited the Jtamandmgr at meet the lulls tvoiu then 
covered unth a good strong jungle ; there was nlvrays a 
heavy cloud during tho night resting on the hills and 
forthe gieator part of tho day; rain fell during the south- 
west monsoon oonstantly and frequently; during tho 
north-east monsoon it was much lighter; in tho months 
of hlaroh, Ajiril and hhqr, tho mango showors were 
usually very heavy and aeeompanied with much thunder 
and lightning. Tho average rainfall wo calonlated was 
then 46 inohes in the year ; all tho springs about tho 
hills ran abundantly throughout the year, and the 
Nareehulla, the main frader of the Dorojee tank, with 
all its tributaries, had water running in them all throngh 
the year. Tho dimate of the Dmg during the monsoons 
and the cold weather was quite cold enough, to make 
fires ve^ necessary, although its elevation is not more 
than 8,300 feet above sea-level. Tho watei>snpply was 
most abundant during the~ whole of the hot weather, and 
the tank was almost always full, snrplusing very 
largely during the south-west monsoon. 

These ohservotions refer to the years 1856 up to 1864i 
ineluavejwhmllefttheSolIaTyDiBtiiotanddia not visit 
the Drug again till Januaiy 1870. I found everything 
changed ; the jungle has been idmosb entirely destroyed ; 
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llio rninfall is most prccarioiss, and certainly not so mucli 
no indies in the year j the tank boa not filled for the 
lai-t three ycaTPj and is gencmily 10 or IS feel bclonrfiill 
tank level ; the springs are almost alwoys dry, dribbling 
only at the best ; the climate is so changed that in the 
cold weather it is liardly necessary to shut the doors and 
windows ; except for the high wind and slight mists 
of tltc south-west monsoon, it would not he necessary 
to close the hoiue at all. The main feeder of the 
Darojeo tank dries up altogether by the end of February, 
and ^1 its tributaries have no water in them.'* 

Mr. Macai’inoy, ilio Agent of tlic Snndur 
State in the Scllary District, Madras Presi- 
dency, also maintains that ilio rainfall within 
the last ton years has become lighter and more 
irregular with the increased destruction of 
forests by wood-ouliors and charcoal-burners, 
and the iudisoriminnte gra»ing of cattle, shcci) 
and goats. Mr. Macartney speaks from au. 
experience extending over 22 years, .and sup- 
ports his observalious by tho following facts : — 

" Zu the iiriit decade of my rcsidcnco hem, the tank 
near my home n»d to bo regularly filled every year and 
to he running over for scvcml weeks at a time. Lat- 
terly, though, it has accnmnlalcd an immense amount of 
silt, and is now consequently of diminished c.apacity ; it 
rarely fills. The same remarks apply equally to tho 
Bamandrdg tank and to that of Singankeni.'^ 

The Enshikulya, a rircr in tho Gan jam Dis- 
trict, Madras Prosidonoy, is formed hy two 
main branches. One of those, coming from 
tho well-wooded hills of Surada and Pandakol, 
carries water for nine or ion months in tho 
year; w'hcreas tho other, the Mnhanadi, talcing 
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its riso in the znndi moio open country o£ 
Gumsux and Ghokapad, is dry for nearly eight 
months. 

A difference of 10 per cent, in the average 
•FftiTifalh combined -with a more equal distribu- 
tion, especially over the drier months, Trould 
suffloe to bring about the historicfd changes 
aheady noted. 

Ebermayer*B eshaustire ospoiments hare 
diown that the mean aimnal temperature in a 
closed forest is 10 per cent, less than in the 
open. In both oases the measurements rrere 
taken at 6 feet from the ground. The diff^noe 
is greatest in summer, and, consequently, to us 
in India of much greater imperrtanoe than to 
the inhabitants of more northern latitudes. 

That when a much greater part of India was 
covered with forests the climate of the country 
was on this account different seems equally 
indisputable. iTa-Hian, the great Chinese 
traveler in India in the 4th century (A J).), 
says, in describing the country, that its tem- 
perature was neither cold nor hot. This, as 
already stated, is corroborated by the ruins of 
an old oivilization in many localities where 
this could not now exist without large works 
of artificial irr^ation. It may, I think, be 
assumed that the same state of things would 
re-establish itself if a cousiderahlB proportion 
of the country were again brought under 
dense forests, which » physically possible; 
but that this could bo effeoted to the extent 
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desirable by any measures of forest oonserrancy 
that axQT GoTormnent could under existing 
oiroumatanocs apply, is out of tbc question. 

As tins aim cannot therefore in praoiico bo 
reached, the foregoing paragraphs might bo 
branded as fanciful and useless ; but if it once 
bo accepted that the olimato of India Trould 
regain its pristine state by a complete afforesta- 
tion of a largo proportion of the country, 
every stop in that direction must exorcise a 
small advance Oiowovor immeasurable) in that 
direction. 

Dunng the earlier period of Ibo present 
administration, shifting cultivation (X-umri) 
u'as practised to a large extent in the Central 
Provinces, and several thousand of square 
miles Trero thereby laid barren year after year. 

Early in the seventies this method of cultiva- 
tion -was stopped and extensive growth of young 
forests sprang up in its place. It is true 
tlie whole area is grased over to a consider- 
able extent and cannot therefore exorcise that 
inlluonco which it would exert under more 
favourable conditions, but it would appear that 
the iniluonco has nevertheless been bene- 
iloial. 

G'hcro is no divergence of opinion regarding •5®*’"^ 

J.1 1 -I j 1 . I. * . . ... ^ forftt* m thr 

tlio more local circcts of forests in protccting/Miri/^ o/m 
tho soil .and regulating both siufacc and sub-soil 
drainage. In an open coxmtry tho greater por- 
tion of tho rain water, runs off, and on a stoop 
dcolino with great rapidity and force, carrying 
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the fertile soil along with it and cutting deep 
ravines and gorges. 

As long as the water carries fertile soil, the 
underlying oonntiy is ofton benefited by inun- 
dadon, especially if this happom during the 
right time of the year. Soon, however, it is 
found that the good snifaoo soil has disappeared, 
and the rushing torrents carry unproductive 
sand, stones, or clay, and smiling fields are 
covered with layers of dead soil mifit to produce 
a crop for years. The blessing of tho proximity 
of chains of hills and mountains is turned into a 
curse, and in most instances by man’s own action. 

Almost ovexy hook kroating of this subject 
teems with examples regarding the baneful 
results of deforestation which might he cited ; 
hut wo need not go to hooks, for Katuro’s own 
prools are plentiful in this country. 

The Hoshiaipur oh^ mtnated in a rich agii-' 
cultural country in the north of India, arc — 
owing to the foot that the hills from which they 
spring are to a great extent composed of very 
friable and sterile sandstone — one of tho most 
marked examples of tho injnxy which may result 
from tho denudation caused by the destruc- 
tion of forest growth. Tear by year oaosider- 
ahle additional areas are covered by unproduc- 
tive sand, causing an inooloulahlo loss to the 
coimtry, whioh may ho gauged by tho fact that 
the loss in land-revenue alone sinoo tho last set- 
tlement was made is said to amount to B00,000 
per annum . Sufiiaiont xiroof exists that tho hills 
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in question weie once densely wooded, and that 
the destmotive torrents did not then 
AfEorestation would cure the evil and form a 
monument to Indian forestry that could not 
easily be equalled. 

The liill range between M aliasu and Fagu, in 
the vicinity of Simla, well known to all resi- 
dents, was, as late as 1868, covered by a magni- 
fioent forest of Spruce, Silver-Fir, Blue-Pine, 
Deodar and Oaks. The ground was subsequently 
cleared for potato fields, and some fine crops of 
excellent potatoes were gathered. Now, how- 
ever, tbe soil baa been washed down into the 
ravines, the fields have to a great extent disap- 
peared, and the barren hillside is out up by the 
dry stony beds of Alpine torrents. These are 
but a few of the many examples in the Hima- 
layas and sub-Himalayas where cause and efiEeot 
may both be traced within the time of our 
occupation of India. Besults of former and 
more ancient causes are disoemible wherever 
the eye is oast. 

Proofs of the lamentable consequences of 
deforestation in other parts di India ore not 
wanting. 

Denudation in the Ceded Districts of the 
Madras Presidency yearly covers with sand fresh 
areas of formerly oulturable land. Even in the 
comparatively well-wooded valley of PuUampot, 
Cuddapah Distiiot, the consequences of denud- 
ation (due to indiscriminate cutting and over- 
grazing) are becoming very marked.' 

H 
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In Kaxuwa nnxaerons instanoes are reported 
iviheie spice gardetns near the Gh&ts have had to 
he ahandoned on account of the destruction of 
the forests in the Ticiniiy, and even within the 
once moist and cool vall^s of the Sirs! and 
Siddapur ranges, gardens were deserted soon 
after the hillsides had been cleared of forest 
growth. 

Similar observations have been made in 
Xmam, where the surface-soil in many tea- 
gardem has been washed away, and where the 
yield has consequently dwindled down to next 
to nothing. 

The l^tm^iri District, in the Sombay Pre- 
sidency, is almost hare up to the crest of the 
Ghftts, and here. Sir Dietrich Brandis says, the 
effects of denudation have shown themselves in 
this way ; — 

" There aia four ptinicipal streams in Ihedistziet, whioh, 
riong in the Gb&t monntsin^ ran a short oonise to the 
sea, all of whioh wore formerly navigable and important 
for the trade of the coantiy. For small boats they are 
still navigable, but they ore gradnslly silting np because 
the hills at thmx head-waters have become deniided of 
forests." 

The slopes on the west coast of the Bombay 
Fresidenoy were onoe, evmi dutii^ the earliar 
days of British ocoupation, clad with magniffoeotit 
and most valuable and extensive Q3oak forests; 
hut these have long since disappeared. 

The denudation of the Decoon bigbln-nda mid 
the Bostem Ghftta has restdted in tba gradual 
sUting up of rivers. When the Bnglisb, Pronoh 
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and Dutoli first made sottlcmcnts on tlio Coro- 
mandel Coast, they Troro able to ako skips up 
tlio rivers Godavari and Kistna. Xarasa]mr 
(English) and Yanaon (French) on the Goda- 
■\'aii, though now only approachable hy small 
native crafts at high tide, were once the ohioC 
ports for that part of the coast. Masuli- 
paiam the Dutch ships used to come close uj) to 
the fort, but now oven native vessels of small 
draught have io anchor Smiles out in the roads. 

Tt is also said that a hundi'cd years ago, when 
the Ganjam iovra and forl> wore places of con- 
sidcrahlo importance on the Madras coast, small 
sea-going vessels used to cross the bar of the 
river and lie at anchor opposite the fort— a 
place whore there is now barely 2 foot of water 
in the dry season. Dr. Gibson, the first Con- 
aorvalor of Forests in the Domhay Presidency 
(18'ii7), gives, in one of his oarlior reports, a 
list of crocks and rivers on the Malabar Coast 
where ships used to ride at anolior, and which 
had silted up within the memory of men then 
Ih-ing. Lake Fife, neat Poona, in the Bombay 
Presidency, the catchment area of wliioh is 
greatly denuded, is, it is hoUeved, rapidly silling 
up. Tlio cost of this mngnifioont work was 
£ 1 , 000 , 000 . 

The increased suddennoss and violonoo of 
floods in Idll-stroanis, as an immediate coiiso- 
qneneo of the destruction of forests on their 
catchment areas, have been noticed in many 
parts of the country. The most romavkahlc 
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obserrations in this xespeot have been mado by 
the ofi5.oei:B an the Jnmna Canal, mth regard 
' to the streams opening into this watemay. 
Prom the Cuddapah IDistiiot, in the Madras 
Presidency, miniiaT reports have been received, 
and it is stated that the floods in the Giandaleru, 
Ganjana, and Moshtiyem hill-streams, 17111011 
talce their rise in the Seshachellam hills, hare 
increased in suddenness and violence since the 
densily oE the forests on their catchment areas 
has decreased. 

The periodioaUy recurring breaches in the 
railway embanlanents, specially those of Jnly 
1866, are, there is good reason to believe, due 
to the denudation oE the SewalUcs and other 
snh-Himalayan hills. 

In the same way as the hurtful eEEeot of 
deforestation on soil and drainage is chiefly fdt 
when the ground is hilly and in a degree pro- 
portionate to its steepness, the beneficial efl^t 
of the action of forests in this respect is greatest 
under similar circumstances. It would again 
be easy to quote numerous exampleB based on 
observations made in other countries, and it 
would be more excusable, as results due to 
strict conservancy are much rarer in India 
than warning examples; for only oompletdy 
stocked forests which ore free from conflagra- 
tion, and the ground of which is covered with 
dead leaves, twigs and vegetable mould, have 
an appreciable effect as regards protection of 
the soil and regulation of sub-soil drainage. 
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Open forests, in w'hioli the grass and vegeiablo 
dobris are oonsmned by annual fires, or from 
Avliicbtho mould and dead loaves and.tivigs 
are constantly removed by **«»«’*’ or 
ooUeotors, bavo no olloct in tliis respect. 

In Cbamba, IBIulu, Basbabr, and in the im- 
mediate vicinity of Simla, the results of strict 
oonservanoy in protecting tho soil and in regu- 
lating the -water-supply aro clearly discomiblo 
to every one -who bas rc-visitod tbeso localities 
after an absence of ton or twdve years ; but 
tbeso observations aro perbaps too gonoral to 
carry con-viction. 

Tlio bcnoficial ofCect of forests properly pro- 
tected was, bowover, very marked in the 
follo-ning case. In 1878 n road was built from 
EUiebpur in Borax into tbo beort of tho Mol- 
ghat forests, whicb liad been protected against 
fire for ton years, and hod consequently become 
in most parts completely stocked Avitb a heavy 
layer of old leaves and grass on the ground. 
The road runs partly through tho forest thus 
protected and partly through tlio open or un- 
reserved forests, whore no protection had been 
attempted, and tho Exooutivo Engineer who 
constructed the road wrote as follows regarding 
the effect of protection upon floods in that part 
‘ of tho country; — 

" During the late heavy rain, t»£.4< inches in 24' hours 
in tho beginning of Juno 1 897, T Imd four briilgcs in 
conslmotion in tho Sairagarb Iloservo on the Ellichpnr- 
Fili road, vis. Nob. 18, 19, 22, and 23. The foundations 
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o£ theBB bridges were not finisbed, and I expected mnch 
damage to them 1^ the early laina. Mnoh to my sar* 
prise I found that when the rain was finished none of 
the nahu over which these bridges are being constructed 
had been in flood, nnd no damage hod been dono to the 
foundations. In the unreserved forests, between Siras- 
ban and EUichpnr, all the nala* had been in flood, and 1 
attribute the escape of the foandations of the bridges in 
the reserve to the rain having been absorbed by the old 
fallen leaves and grass, thus showing the protective 
power of forests to bridges in preventing sadden heavy 
floods.” 

Interesting observations regarding tbo ap- 
peaianoe and disappearance of springs, foUoiv- 
ing in the Tvako of protection or disafforestation, 
bare been made by Baba liadba Singb, late 
Eztra-Asmstant Conservator of Porests in the 
Punjab, and are illustrated by maps. 

In the Xriobinopoly Bistriot, Madras Pre- 
sidency, oonsiderable planting operations bave 
been oarried on during the past ten or twelvo 
years along the banks of tbe Cauvery. Observ- 
ations prove that wheroas wells from 6 to 10 
feet deep in tbe plantations are well supplied 
with water throughout the hot weather, even 
when the river and neigbbofuring channels are 
quite dry, wells 16 feet deep on unplanted land 
in the neighbourhood, on the same level and 
otherwise similarly situated, are quite dry 
throughout the hot months. 

The influence forests exeroise in controlling 
and regulating the water-supply, espeoially in 
hilly countries, is not only recognised through- 
out the sdentiflo world, but acted up to ; and 
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especially in Erance large sums of money are 
spent and mucli energy and ability are bronglit 
to boar upon the question in re-ailoresting of 
the Alps and the Pyrenees. 

The question is of even greater importance 
for India than in Europe, and no better ail- 
ments with regard to this can be brought for- 
ward than those used by Sir Dietrich Brandis 
in his pamphlet entiled “Progress of Eorestry'" 
in India.” 

** In a large portion of Indb the crops depend dthor 
partially or wholly upon irrigation, and the water is 
derived from tanb, wells, or rivers. TIxo tanks are 
water reservoirs of various extent, generally eonsimeted 
hy damming np a btroom or river in a convenient place ; 
hut there are also smaller storage tanks, which are fed 
onlyhy the soxfiice drainogfe flowing direct from the 
eat^ment area. Tanks of tins latter desoription would 
store tho largest proportion posrable of the water coming 
from the catchment area, if that area were made imper- 
mcablo to the lain which falls upon it. In such cases 
trees and forests upon the catchment area ore injurious, 
and several instanoes have been observed where such 
tanks have ceased to be filled once the forest on thrii 
catebmont area has become dense and heavy. It is 
diflereni with tho larger tanks, which ore fed by springs 
and streams. These benefit largely by thick forest 
growth upon their catchment area. The area irrigated 
from wells in the diSerent parts of India is veiy largo. 
Thus, in the Madras Presideniy two million aoros are 
irrigated from wells, while three million acres are irri- 
gated from rivers and tanks. There is no reason to 
believe tliat forest growth on level ground has the effect 
of raising the sub-soil water levol, wliich is tapped by the 
weHsjbutwcUsaretrequenriydugat tho bottom of a 
valley or near the bed of a stream, and in such places 
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tlioio is ground for bolioring that tho nii(lci:^oimd 
initor stEatum \rliieli is tapped Ly tho wells will ho 
supplied moio plentifully} and that tho supply will ho 
joaintained longer during tho dry season if tho hills 
which surround the vaUoy ore doihed with dense forest 
growth. Wells of this description nio numerous in 
Ajmer and Merwata and one of tho objects for forming 
tho forest reserves in those districts was to improve tho 
watcr^npply in these woUs. 

Tho Indian rivers which feed tho canals used for 
irrigation are of two dasscs. Tho Ganges and Indus, 
and thmr trihuiories, ate fed by tho enow which falls on 
the Himolaja mountains and by tho plcntifnl summer 
tains of the monsoon. The water-supply of these largo 
rivers cannot materioUy be aifeeted by the small forest 
area which it may bo possiblo to place under good 
management on those mountains, but between these 
big streams a large number of smaller rivers exist, the 
drainage area of which is mtnated in tho lower bills and 
whioh join tho main streams bdow their debonidunent 
from the mountainous n^on. Of tho other rivers which 
arc used for irrigation, tho most important ore tho Sono 
in Bengal, the Mahanodi in Orissa, and tho Godavari, 
Eistna and Oanvery in tho hladras Preadenoy. These 
rivers and their feedots rise in the bills of Southern and 
Gcntral India, whieh derive their wafeivsapply ohie%’ 
from tho summer rains of the south-wost monsoon. In 
regard to these rivers there is good gpwund for believing 
that their water-supply is largely aifooted by tho forest 
growth upon their catchment area, and that in some 
cases denudation has olreody done great damage in this 
respect. 

The Thmbiaparzuj in the Tmnevelly Disirie^ is one 
of the smaller rivers used for irrigatioD in In^. Its 
oatchment area is 1,7S9 square xnilc^ of which 1,389 are 
in the plains and 350 square mQcs in the hills on the 
eastern dopes of the Ghftts. This river irrigates the 
large area of 170,000 acres or 866 square miles, of rice- 
field^ more then one-third of which bears two crops. It 
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is a beautiM slgbt to see this large expanse of brilliantly 
green fields at a time when the conntiy around is 
parohed and baxren. This river oorries down into tho 
plains a very large proportion of the rain which falls 
upon its catohment area, and there is good ground for 
believing that if the forests, which fortunately are dense 
and extonave near its head watery were oleai^, a larger 
proportaon of the rain water would be lost by evaporor 
tion, and that the supply, which now flows almost 
uniformly during the greater port of the year, would 
come down in sadden rushes after each heavy &11 of 
rain, and would be more irregular. 

The necessity of a vigorous forest policy was Sariit To^tt foUey 
tlius strongly indicated from the earliest days^fai.^”*”* 
of British occupation of India, hut it was not 
understood; and questions which were consi- 
dered of more inunodiate importance pressed 
its claim into the hack-ground. 

Oui earlier administrators, oooupied with 
the building up of on Empire, probably never 
thought of the important part forests have 
always played, play now, and will for ever play 
in the household of nature, or of the immense 
inOnenoe they exeroise on the physical well- 
being of a country; while as a necessity for 
the people, and as a revenue-yielding propcffty, 
they wore considered insignificant. Only under 
exceptional drcumstances could their produce 
ho transformed into money. The people took 
all that they required for their ample wants 
where they found it. Trade in forest produce 
and wood-consuming industries wore in their 
infancy, and for a considerable time tho de- 
mands of tho Government and of the country 

X 
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gonornlly iroro met \rithout difficulty. This 
being the onsCj no doubts crossed the minds of 
our earlier administratorsj but that this state of 
things could and would continue for (n'cr, no 
approhensiou was fcH that the suppl 3 * of 
forest produce would over fall short of the 
demand, and forests woro considered as an 
obstruction to agriculture rather than other- 
irisc, and oonsoqucnt] 3 ' a bar to the prosperity 
of the l^mpirc. It was ilio watchword of iho 
time to bring crcr^'^vhcrc more extensit'o forest 
areas under cultivation, and the whole polio}' 
tended in that direction. The. direct and in- 
direct raluo of foxust una under-estimated, as is 
clearly exhibited by tho provisions of man}' of 
the earlier settlements, especially in Bengal and 
the Punjab, which transferred largo forest areas 
for oTcr to landholders or to the cultivators of 
tho country, who at that period had neither a 
right to thorn nor in many instances even appre- 
ciated the hoon granted to them, as they valued 
tho 01*003 as little as (ho Governmont wliich gave 
them. In tho Central Prorincos, efforts — 
which however, in most instances, luckily 
failed — wci'O made after tlio last sctilcmont to 
sell outright all Govommont foi'csts, oxcqpt a 
few to ho I'cscn'cd for the production of limbor 
for Public works. Prcqucntly, Avhcii tho forests 
were not ontiroly alienated, tiro main rights of 
user, which constitute the value of the possos- 
sion of forests, woro abandoned in favour of tho 
cultivator. 
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This was natuially a transitory state, for, with 
the advanoe of modern civilisation, tho demands 
both of the trade and of the population 
increased, whoreas the forests diminished in 
size. Eailways spread and forest growth dis- 
appeared mth an incrediblo rapidity within 
reach of the lines, partly on acoount of tho 
direct demands made on them for construotiro • 
works and fuel — demands which wore fre- 
quently mot by an exploitation carried on in a 
rccMcss and wasteful manner — ^and partly on 
account of tlio increased impetus given to cul- 
tivation. Plocks and herds, moreover, multiplied 
more rapidly on account of the security altordod 
under a settled Government, and in conse- 
quence of tho higher prices that could bo 
realized for cattle ; and whilst, on tho one hand, 
civilisation thus made daily increasing demands 
for forest produce, a great part of India’s 
population was (and is) weaned only with the 
greatest dillioalty from their pastoral, somi- 
nomadio habits, and wasteful methods of culti- 
vation, as practised by savage and early settlers. 
Tho concomitants of both the nomad and tho 
baokwoods cultivator are forest fires, and our 
Indian forests wore thus ergposed at tho same 
time to tho legitimate demands of a rapidly 
spreading modem civilisation, and the waste 
which accompanies a more primitive state of 
society. Tho true state of atfoirs was not, how- 
ever, recognized until local wants, and failures 
to supply them, ivorc felt. This happened 
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oomparatiTely early, mainly \n.th regard to 
timber for sMp-building ; but in. most instances 
the solution of the dif5.onlties encountered \ras 
sought for in improTod methods of esqiloitation 
both by direct Goremmont agencies or through 
oontraotoiB and lessees, and even urhen prot^otion 
^ “was accorded, this uras for many years not 
extended to the forests as a defined organism in 
the household of Nature, but merely to a fear 
marketable species. 

It would be futile and of no special inter- 
est to follow up the various efforts made in 
this direction in great detail. The earliest record 
of these attempts is the formation of a 
timber syndicate in Malabar in 1796, with 
Mr. Machnoohie of the Medical Service as the 
leading spirit. Some time later this syndicate 
collapsed, but other agencies, purely connected 
with the supply of timber for the navy, were 
opened, dosed and re-opened from time to time. 

The early history of the Tenassorim forests 
shows similar features, though to a somewhat 
lesser degree, resulting, however, in leases for 
a long period, which were till quite recently 
a thorn in the side of the present adminis- 
tration, especially as the conditions thereof did 
not sufficiently safeguard the future of the 
forests. Similar attempts to provide supplies 
Bolefy by improved methods of extraction grew 
up in other provinoM and, under the impetus 
given by railway oonstraction, continued to 
within comparatively recent periods. 
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Such cffovts nahiralh' did not improve »/ 

. . , , , . ndmitiuifa- 

matters, and led io the rum of much raluahlc fiw. 
forcsis, especially in the vicinity of floating 
streams, or near other means of communication. 

But. even during the earlier period some far- 
seeing people existed u'ho foresaw that the then 
existing state of tilings could not go on. A 
feeling of unrest sprang up and it was felt that, 
something must he done to prevent an ultimate 
drying up of supplies. The sec-saw of action 
and re-action which took place in conMiqucncc 
is an interesting study, and though the main- 
spring of movement was merely the mnin- 
tenancQ of the supply of certain species of tim- 
ber (at the outset of Teak only), and not the 
physical advantages dcrivnhlc from foro.st con- 
8crv.anoy ; and though, ns at present, an incred- 
ible amount of ignorance and vacillation Aras 
displayed occasionally and hut few permanent 
results wero achieved, the fact remains that this 
period forms the approach, uneven and discon- 
nected though it may he, to our present system 
of forest consen’ancy. 

Diming the earliest days of British oocupalioii, 
the Teak forests of Malabar wero regarded ns 
private property, hut it was soon ascertained 
that Tippoo Sahih, during his dominion, had 
regarded the Q’o.ak as a royal Iroo ; and ns the 
same royal right in these trees existed in the 
neighbouring States of Cochin and Travnneoro, 
this view of the ease was adopted. 

The first stop towards forest conservancy was 
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an order issued liy tlio Bongal-Bombay Joint 
Commission, appointed to enquire into the 
internal ciroumstances of MalaLar and to mako 
regulations pioMbiiing tlio felling of Teak 
below 21 inches in girth. Nothing further 
happened till 1805, when a despatch -was 
received from the Court of Bircotors, enquiring 
to what extent the King's Navy might, in view 
of the growing delloicnoy of Oak in Bnglnnd, 
dqiond on a permanent supply of-Tcak timber 
from Malabar. This enquiry rcsiiltcd in the 
immediate appoiatmont of a forest committoo, 
ohnrgcd with a very comprehensive jnrogrammo 
of enquiry regarding not merely the forests but 
the status of tho proprietary rights in them. 
The reports submitted showed that the capacity 
of the forests in mature timber liad been over- 
rated, that the nearer forests had been almost 
cut out, and that it would entail tho construo- 
tion of costly roads to exploit the more distant 
parts ; but lliat protection would result in tho 
gradual formation of a valuable property. Tho 
immediate result was a general proolamation, 
declaring that tho royalty right in Teak trees 
claimed by former Governments was vested in 
the Company, and prohibiting all further 
unauthorised felling of such trees. Under 
further pressure of tiie llomo Government, 
and with regard to future strength of tho 
King’s Navy, it was decided to appoint a special 
officer acquainted with the language and habits 
of tho people and having a knowledge of forests. 
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mthaviowto tlio prosorvaUon and improved 
production of Took and other timbers suitable 
for ship-building. 

Thus, Captain Watson of tho Police was on 
tho 10th November 1806 appointed tlio first 
Conservator of Eorosts in India. lie had great 
powers given to him under the proclamation of 
April 1807, which was, to say the least, some- 
what vague both as regards scope and UYtent of 
interference oontbmplatod, and he used them 
uith great energy and less discretion. Within 
a couple of years ho had succeeded in establish- 
ing a timber monopoly throughout Malabar. 
Travancoro, and practically annihilated more or. 
less all private rights in tho forests by assuming 
thoir non-osdstenoo. 

The Government had a plentiful and cheap 
timber supply during his reign and that of liis 
immediate successors, and matters wero allowed 
to drift. However, the general discontent 
excited amongst propriotors as well as traders 
rose to suoh a pitch that on tho recommendation 
of tho then Govomor of Madras (Sir Hionuis 
Munro), and aflor consideration by tho Supreme 
Govornmont, tho Gonsorvatorship was abolished 
in 1823. 

Prom 180G to 1823, though apparently 
nothing was done for their regeneration, tho 
Malabar forests had rccoivod some soii of 
protection by means of this probably unjuslifi- 
.ablo monopoly, but subsequently a terrible 
reaction set in, and the bonoAts which had 
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accrued to the forests ttcto anniliilatcd. The 
landholders re-occupied tho forestsj to many 
of nrhioli they had apparently no better claim 
than that they took possession thereof during tho 
first days of tho roign of the Company.* 
*IIoir ahodowy tlieaa altLimt ]3vcn tho entirely 


ficqucntly^mlafnllycTiacnecd ^disputed Govom- 
by tho well known xuinam cam i. » 

(Indian Trar Ileporta, Bombay BlOnt fOtCSIS irCrO 
aeriM. Volume III of 1870, duxing this period 
Awollalc. OWl. pog« 463 to ^ 

786), A earn whielt ehonla DO read . • . Xmw 
by every For«t and Tormt rcstnotcdfclhngs, Cn- 
Betitcmeai Officer. couraged, rather than 

Tcstiiotcdj by one of those timber agencies 
montioned on a previous page* who under tho 
supervision of an ol&oor of tho Indian Navy 
mado largo advances for Umher to native oon- 
traotors. Tho natnial consoqnonoo was that 
largo forest areas wore entirely lost to Govern- 
ment never to bo xcoovorod, others were ruined, 
and many of those at tlie water’s edge were 
devastated for good and all. The conseqnenco 
of such tcoklcss working was that within a few 
yoars tho available supply of really fixst-olass 
limhor contracted and tho prices rose. As 
early as 1831 tho Indian Navy Board recom- 
mended the ro-estahlishment of the Conservator- 


ship. Tho Madras Board of Itevcnuo was 
consulted, aud on being reminded in 1837, 
when a report was received about the miserable 
state of the Travancore forests, promised -to 
fcnrmulate their proposals. 

In 1838, w'hon submitting various reports 
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from Collectors containing more or less practical 
proposals, they merely suggested that intorfer* 
cnee, if at all necessary for the conservation 
of Teak forests, should bo exercised by the 
Sovenne ofllcor and not by an iudependont 
authority, and that tho former might bo 
authorised to take steps to ]>roront the cutting 
of small limber and undcr-sisicd trees. 

On receipt of this, tho question was next 
referred to the Madras iMilitary Board for on 
oxprcsMoii of then* opinion. If any more or 
less raluahlc mports sverc written, but no pmoti- 
cnl results -were achieved fai‘ ye.aTS. As bite as 
38^2 tho Court of Directors considered that 
some Teak plantations of limited c.tlcni might 
bo (*s(a1)lishcd to safeguard tho future, and that 
the present supjdy could best ho arranged under 
contract^. In support of this s'icw they refer- 
rod to tlm success of this latter mo.asure in tho 
'J’eua* 'scrim forests, losing sight of the fact that 
the operations in this province were still hacked 
by large forest tracts containing still larger 
quantities of full-sisied trees. I cannot leave 
theso old records uithout mentioning Mr. 
Conolly, who was during part of this priod 
Collect or of Itralahar. tHiis officer d id yeoman’s 
service in tho interest of forestry. He urged 
his views again and again, succeeded in creat- 
ing a small local I'Wst l)cj)artment, costing 
Il31J-8)»crmcn‘'em, fr.tnvjd homo simple local 
rules, and in 1842, in order to provide timber 
for his district when the forest which Iio 



66 


rOBESmT IK BKITISII IKDIA. 


rapidly disappearing 'diould bo oxbausted, ho 
laid tlio foundation of the now famous and ralu- 
ablo Nilambui plantation. Though the neces- 
sity of Boiontifio advico was beginning to bo 
xnoro constantly urged, it ttbs not till 1847 that 
the Bombay Government appointed IDr. Gibson 
as Conservator of Por^ts, aftcff ho had served 
for some years as interim Conservator in addi- 
tion to his duties in connection with the botan- 
ical gardens^ 

Madias followed suit some years later, and 
in 1856 appointed !Dr. Clegbom to bo Consorv- 
ator of Porosis in that presidency. Both those 
offioera signalled their appointment by somo 
valuable reports, in wbioh iho physical valuo of 
the forests was for the first time taken into con- 
sideration. Br. Gibson showed that the whole- 
sale destraotion of tho forests which had taken 
place during preceding years by OToacfoilliDg, but 
above aU by the rapid increase of shifting cul- 
tivation, had led to tho silting up of livers, 
which thirfy years previously had been known 
to be free. Dr. Clogbom’s early reports and 
letters move much on tho the same line, and 
both officers stanmgly advocated that Govern- 
ment should claim and ozotreiso tho proprietary- 
right to all such forests as could not bo eLoarly 
proved to bo piivato property, a strietor consoiv- 
a-tivo oan-trol, and above all an immediato 
restriction of shifting cultivation in the hills. 

' The seriousness of the situation was not, how- 
ever, recognized and none of tho stops recom- 



roRmiiY IN Bnmsn inbia. CO 


mondcd by ihcm took effect till much lator, 
aai forest consor^mioy in those iiroyinccs hardly 
rose ahoro the level of a revenue admiuis* 
tration. As a matter of fact hardly anybody 
believed in the possibility of a oonservativo 
treatment of State forest property through a 
Slate department over being remnnorativo. 

In the Tenasscrim forests, as in the whole of 
Surma, the Teak was a royal tree long beforo 
the Sritish oocupation of any portion of the 
kingdom. Tliis uus an indisputable fact and 
rendered matters muoh easier tluui on iho west 
coast of India. Prom the very ontsot there 
uus a considerable consnmption in the harbours 
of Burma, and tho intorcst of tho Govornmeni 
uus a'wakoncd at an early period. 

In 1827i 35r. Wallioh was deputed to cx- 
ainino tho forest rcsouiecs of the comitry and 
declared them to bo unrivalled when compared 
uith those in any of the other possessions ^ iho 
Bast India Company. ICc warned tho Gov- 
ernment, however, not to consider them in- 
oxliaustiblo, and pointed out tliat ample though 
tliey were, they would disappear undor the 
steady increasing demands for Teak, unless 
placed under systomatio and consovrativo man- 
agement. " Unless tho principle bo acted upon 
from tlio very outset,” ho -wxitoB, “I uill ven- 
ture to predict that private enterprise will very 
soon render fruitless aU endeavours to perpe- 
tuate tho supplies for iho public services, and 
one of the principal and most certain sources of 
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roronuc of this Provinco irill thus he irrevoc- 
ably lost.” Uufortunaldly Dr. Wallicli appears 
to liaro had but hazy ideas of tho piinciplos 
of sylviculturo and forest organization, and ro- 
Gorded sojod very guestionahlo opinions im both 
points, advocating not zneroly tho forestalling 
of tho possibility of tho forests, but ignoring 
tho sylvicultural requirouxonts of Teak by say- 
ing that it would bo proper to cut down all tho 
fuU-sized Teak as soon ns this could possibly bo 
done, inordor to speedily realize a largo con- 
signment of valuable timber and to afford 
room for supplying fresh additions to tho num- 
ber of trees in the forests. This was wrong, 
even though ho qunliilodhis opinion hy recom- 
mending fire protcotion, tho removal of trees 
of infoijor spcoics, and the protection of sound, 
young and uudcr'sizcd Teak. 

Dr. 1^8111011*8 advioo was hut partially 
accepted. As a largo numhor of full-sized trees 
were in evidence, the forests wore thrown open 
to speoulators in 1820, who paid an ad valorem 
duly on the timber extracted. They were not 
otherwise interfered with, and firo-proteotion 
was not introduced. Tliough as late as 1842 the 
Court of Diieotors still quoted the excellence 
of these arrangements and recommended 
ainiilnr ones foT hlhlabar, anxiety as to the 
future of tho forests began to he fdt looally in 
1837, and Dr. Hdfor, who was deputed to 
examino them, found a great absence of young 
growth and recommended the estahlislunont of 
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cxionRivo plantations. A fiuilior period o£ 
inaction follo'\rcd on the pari of the authorities} 
hut not on that of the private exploiters. 

In ISdil it was proposed that all old leases 
and coatraots should ho cancelled and now 
agreements, containing suitahlo conditions hy 
which it was intended to safeguard the future 
of the forests, should he issued. 

This proposal liTot with considorahlo opposi* 
tion, and pressure ^ms even brought to bear on 
the Court of Directors. However, the measure 
n-as ultimately carried, and leases wore granted 
under the now conditions, tho principal one of 
which was the planting of five seedlings for 
every Teak tree felled, and secondly, tho power 
of canoollation in ease any of the conditions 
romained nnfuliUled. Tliis power was in 
some instances put into oiloot, hut os ilro- 
protcclion was not one of tho conditions, it wtis 
impossible to control the planting of saplings, 
oven had means of control existed, which uns 
not the ease. It is true Mr. Colvin, the then 
Commissioner, orgauiised a small Eorcst Depart- 
ment in ISdiT, hut it was quite inadequate to 
cope with the business, and matters wore othcr- 
xriso allowed to remain as they wore. 

In 1882 the Province of Pegu was annexed*. «/ 
Por nearly a hundred years Teak timber liad 
been ono of tho staple exports from Dangoon 
and tho forests had been claimed os royal 
properly by tho Alompra dynasty. PoUowiug 
this precedent all forests were declared to ho 



73 FOBCSl^JlT IK Blimsn iksia. 


GoTemmcnt proporiiy almost immcdiaiolyafiov 
tlie aimexation, and Dr. McOlolland nras 
appointed Saporintendont thereof. Although 
the forests wore tho undisputed property of 
Qovomment, their spoliation and devolopmont, 
as dorelopment is understood by tho merchants 
sharing in tho scramble andprofits^ began on 
much tho same linos as had boon iriincssed in 
Southern India and TonassdRm. In 186-Ji Dr. 
McOlellandi ttIio for months had boon travel- 
ling in the forests, submitted a report in which 
he proposed certain curtailments to tho ex- 
ploitation by private parties. 

This report evoked a memorable reply by the 
Government of India, dated 8rd August 1855, 
in which Lord DoUiousio laid doum, for tho 
first time, the outline of a permanent policy 
for forest administration. 

This was a great step in advance, and tho 
man to cany out such policy in tho faoo of the 
most strenuous opposition was found in Mr. 
Dietrich Brandis, who was appointed in 
January 1860 Supenntondent of Borests in 
Pegu. With this appointment, tho dawn of 
8(nentifi.o forestry in India began. In 1857, tho 
forests of Tonasserim ondHartaban wore added 
tohisehorge. It boeomo at once evident that 
a master-hand and mind had got hold of tho 
rudder. It would lead me too far to follow 
Mr. Brandis through the next five years of 
incossant work and struggle. A worthy record 
of this can bo found in the “ Indian JPorester ” 
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o£ August 188 A Ho introduced from the outset 
principles of onumomtion and organisation of 
the urorking of tho forests, vrliioh still form the 
hash of our urorldng-plans, as avcU as the 
system of native contractors, which in i(s 
present devolopmcnt enables us to take Uio 
exploitation of the vast forest areas of Burma 
into our own hands, or at least to enforce 
suitable conditions and prices from private 
timber firms. In fact he orcated a practical 
system for tho working of tho forests under his 
charge. 

Ho also introduced measures for the protce* 
lion and improvement of tho forests, and 
correctly foresaw that if tho people of Hio 
country could over bo brought to plant Teak in 
their shifting cultivation, this would be likely 
to hcoomo.thQ most cfllciontmodc of artificially 
reproducing the tree. He left before practical 
oITcct could bo given to this, and tho idea lay 
fallow for many yoara afterwards, hut tho 
XU'ophccy has become true nevertheless. 

Those mercantile firms in Burma, who, apart 
from paying a very low duty, had had the free 
run of the Govommont forests wore naturally 
iiulisposcd to accept this position and to see 
this source of revenue closed to thorn liy tho 
strength of a single man, and in 1860 to 1862 a 
combination of mcrohants pressed once more 
for tho general introduotion of exploitation hy 
private emterpriso. Ulr. Brandis was attacked 
from all sides, and after a long struggle ho had 
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to give w'ay, at least partially, under direct 
orders from Calcutta, to udiicli place tlio field 
of strife had hccn. removed. The greater portion 
of the Fegu forests iras thiwn open to lessees, 
but the solcotion of the trees to bo felled and 
their girdling was ]^ocd under the control of 
the Forest Department, and more praotioal and 
stringent conditions tlian those which only 
nominally safeguarded the previous exploit- 
ation leases and permits ’were introduoed. 
Moreover, the Tharrawaddy forests remained 
unconditionally subject to departmental ex- 
ploitation and were worked as they are now 
by departmental contractors. Tliis was lucky, 
£m, as years wont on, this retention proved the 
correctness of Mr. Brandis’ views ; for whereas 
tho Stato incurred heavy financial losses — prob- 
ably far above Bl, 00,00, 000 — ^by private ex- 
ploitation of tho forests thrown open to privato 
enterprise, the Thamwaddy forests soon 
became and have remained up to date a souroo 
of a large regular income. Tho soleotion by 
tho Forest Department of trees to bo exploited 
cmtailed tho number annually girdled to tho 
permanent annual production of each forest, 
whereas the merchant woro anxious to remove 
aH saleable timber regardless of the f utura In 
consoquenoo one more dotormined attack was 
made on Mr. Brandis’ polioy in Burma, which 
was branded os destructive of all hope of 
making tho forests of tho Province a source of 
lovonuo to Govorumont, a som'co of supply for 
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timber and an element o£ nrealtb and prosperity 
to tbe country. It was domandod that tlie 
lessees themselves should girdle all marketable 
timber and that the departmental girdling 
which Mr. Brandis had introduced should be 
abolished. 

Tlie utter fallacy of these proposals are now 
evident to every one, but at the time they wore 
backed up by the Conservator of Forests and 
rccommendod by tho LoosJ Gbvornmont. The 
struggle was a severe one, but Mr. Brandis 
gained tho day. Had he not done so, tho forests 
of Pegu would have boon saerMood, and it 
seems to mo probable that the present rosumd 
of tho Buooossful dovolopment of tho Indian 
Forest Department could never have been 
written. 

Tho forests in other provinces were used as 
the produce was neodod, but no attempts wore 
ever made to conserve and protect them, with 
the exception of those in tho Punjab, where, 
under the far-sooing guidance of Mr. Bichard 
Temple, the forest roles of 1866 and subse- 
quent years wore promulgated. In December 
1862 Mr. Brandis was placed on spooial duty 
Avith the Government of India to assist in 
organizing forest administration in other prov- 
inecs, and on the let April 1861 he was ap- 
pointed tho first Inspector-General of Forests 
to the Government of India. This was the 
break of day for forest administration in India, 
and our histoiy dates from this period. 
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SSi Tlio new Department was, in the first in* 
ill deieiefmeiif, stanoo, placed under the Secretary in the Public 

Works Department and in charge of tiic 
Donoumblo Member of that Department. 

In 1871 iiwasmadopartoftholnisinoBsof the 
newly eonstitatcd Department of BoTcnuo and 
Agriculture. On the abolishment of this Do- 
pnrtinent in 1879 the forest busineBS was trans* 
fon'cd to the IIomB Department, but rotrans- 
fetied in 1880 to tlio Department of llc\'cnuo 
and Agriculture which had been rc-formcd in 
1881. £ror since 1871 tho Poresi Department 
has been in ohargo of the Honourable Member 
holding tho portfolio of the Homo Deportment. 

Mr. (now Sir) Dietrich Brandis was the first 
Tnspcotor-Gonoral of Porcsts, and held this 
ofiice from Ist April IfiOd to 23rd April 1883. 
He was succeeded by Dr. W. Schlich, who 
retained tlie post till Slst December 1888, when 
ho was succeeded by the writer, who is stOl in 
charge. Howoror, Sir Dietrich Brandis was 
placed bn qicoial duty on the lOth October 
1881, and Dr. Schlich, who acted in his place, had 
unintermptod charge till 26th Pobruaryl886, 
when in his turn he was relieved by myself, and 
it will therefore bo oanvenient to adopt tlie 
periods from 186i-6o to 1880*81, 1881*82 to 
1884*86 and 1886-86 up to date. 

During tho first period, tho following oflioers 
ofiioiated as Inspector-General of Porcsts : — 
Captain E. 0. S. Williams, KE., from 13th 
April 1866 to 7th May 1866 ; Dr. H. Ologhom 
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from 7th May 18C6 to Idth SLiroh 1867 ; Col- 
onel G. F. Pearson, from 29th Januarj' 

1871 to 29tli Dcccmhor 1872 ; Mr. B. D . 
Badcn-FowcH, from 3 )fch Decomhor ] 872 to 8th 
April 187A During tho third period Colonel 
F. Bailey, EE., ofllointcd from 3rd August 
1887 till Slst October 1887, and Mr. n. C. 
nill from 7th August 1885) to 1st March 185)1, 
from 22nd December 1803 to 21st March I80d<, 
from 19th February l^'Oo to 1st April 1S90, 
and from 8th July 1800 to 8th October 1800. 

Once the necessity of an organised Forest OrrmiiM'ifinur/sr 
Administration throughout the country had 
been recognised, tho Govenimcnt of India 
proceeded, "vvith its onstomaiy energy, to create 
and develop a Forest Department for the gi'cat 
n'ork before it. As already mentioned, Con- 
serrator-s of Forests Iiad been appointed In Bom- 
bay in 1817, in Madras in 1856, and for the 
ITnitod Burma Provinces in 1837. I’ho begin- ^ 
ning of tho organization of a Forest DciKirtmont 
in tho other Indian Proviucos took place in the 
following order: — 

Korth-lVestein Provincjs— 1830, under Com- 
missioners ; and in 18 J8 under a Conser- 
vator. 

Central Provinces — ^1800. 

Oiidh— 1861. 

I’linjab — 186'J'. 

. Coorg — 186't. 

Bengal — ^1801. 

^ssnm — ^1808. 
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Boiar — ^1886, amalgamatod fnth tho Contral 
Provmcos ; and in IhQS ns a soparato chacgo. 

-Ah work inorcascd, oxporicnco tauglit iliat 
sovoral provinces wore too largo to remain in 
cdiargo of ono Conservator, and thns Bombay 
was divided into tlirco Consorvatorsliips in 
1873 ; Assam was separated from Bongal in 
1874; Bm'ma was divided into two Conserrator- 
sliips in 1876 : tlio Xortli-Wostcm Frorincos 
and Oudli wore formed into tlneo Circles in 
1878 ; and Madras was separated into a Norfck- 
ern and a Soathern Circle in 1883. 

Since then some further changes liavo taken 
place ; tho Central Provinces wore divided into 
two Circles in 1880. In 1886 two now Circles 
wore added in Burma, owing to tho conquest of 
Upper Burma. Madras was divided into tlirco 
Cirole3*in 1891 and Bombay into four in 1892. 
Prom tho beginning it was recognized that the 
Forest Bange must ultimately form tho xmit 
of forest administration ; but for many reasons 
it was quite impossible to enlist this agency 
before a controlling staff had boon provided. 

Bven this took some time. No oidoois woro 
available specially trained for the work, and tho 
earlier appointments had to bo filled by men 
seleotod from other branches of the Public 
sorviocs. 

Officers were as a rule chosen who had previ-i 
ously shown qualifications for forest life and 
forest management. In some instances they 
were naturalists, in oth^s sportsmen, AUow'ing, 
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howoTor, ovou for such special soloction, the ap- 
titude AriUi wliioli the nmjovity of those officcra 
found tliomsolves after a short time at homo in 
their new sphere is astonishing and highly ere* 
dilahlo, proving once again the spooial adapta* 
bility of the English race for administmtivo work 
of any kind. Jifany amongst those appointed 
Tvithout special previous training liavo left 
their permanent mark in the history of the 
X>rogrcss of forest administration in India, and 
names such as tliosc of Pcai'son, Dovoton, 
Campholl-AValker, EailoyandShuttloworth unll 
long bo remembered in the annals of tlio Depart- 
ment. 

The first graded list of Conservators, Deputy 
and Assistant Conservators under the Govern- 
ment of India was published in 18C9, wlicii 
the stall consisted of 57 officers, costing BOd',618 
per annum. 

Increased work and the grooving ro(iuiro- 
monts of the administration necessitated con- 
stant additions, and in 1882 the staff already 
consisted of 04 officers in the Controlling grades, 
costing 316,29,424 per annum. Tlio decrease in 
the average monthly rate of ])ny, which uus 
much too low from the outset, -was mainly duo 
to the appointment of many .iunior officers, 
without making the necessary provision lor 
their advancement to higher grades. The con- 
sequence was stagnation in promotion and the 
natural accessory — dissatisfaction — amongst a 
deserving body of servants of the State, who . 
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could baxdly hope to attain to the grade of 
Deputy Conservator on fi500 per mensem under 
12 to 15 years of service. 

The Government of India recognized the 
hardships of the case, and Tvith the previous 
sanction of Her Majesty’s Secretary a£ State, 
the Department was reorganized on 'the 3rd 
September 1882 on the scale recommended by 
Dr. Sohlich, then Conservator of Porests. The 
number of officers was raised from 94 to 100, 
and the average pay was fixed at B642 per 
mensem. The increase of the average in the 
Controlling Staff was caused by providing a 
more suitable proportion of appointments in the 
higher grades. 

Soon after the reorganization had taken 
place, it was found necessary to add three 
officers in Burma and three in Assam, and one 
for Baluchistan. These appointments again 
caused a fall in the av^age pay, from £1642 
to £1628 x>or mensem. 

The Gonixolling Staff under the Government 
of India stood in 1885 as follows : — 

ConBerratoTB of Porasts (&l,000, 

1,250, 1,500) . > , . . 10 

Deputy Conservators of Porests 

(ilaSO, OoO, 800, 900) . • 55 

Assistant Conservatois of Forests 

(B250, S50, 460} ... 58 

Special appointnumts oonnoateJ unth 
the Forest School, Forest Surveys 
and Worldiig-Plaos (B600 to 000) . ^ 

TutaTi . 107 
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The Porost ofiioeis scrrmg in all proyinces 
under the Government o£ India -Hrero originally 
home on one list, and prmnotion was regulated 
accordingly. The injusiace of this was soon 
apparent, as ofllceis in the healthy hill climate 
of the North-Western Provinces and the Punjab 
benefited by the greater mortality in Burma 
and other hot-beds of fever, where the official 
existence of a Porest officer is naturally shorter. 
The Porest staff was therefore gradually boal- 
ised, and was in 1886 distributed as follows : — 


FrandeuI Lut. 

CsimiT- 

Aton. 

Dcpnir 

Cenurr 

atoif. 

AHlftinl 

Oumnr- 

etan. 

Total. 

1. Bongal-Araun 

2 

* . 

0 

22 

3. North-Weitein ProTlncea and 
Oadl (with Ajmer) 

B 

10 

H 

21 

8. Punjab (rntb Biduebiatan) . 

B 

11 


18 

4. Central Prorincee— Borar (rdtb 
Coorg) .... 

3 

11 

H 

m 

6. BrUaeb Burma (nith Andamane) 

2 

12 


21 

6. Spedal t^potntmenta 

• •• 

4 

H 

4 

ITOIAIi 

10 

60 

B 

107 


Tlie OontroUing Staff in the Madras Presi- 
dency had, since the first organization of the 
Department, gradually expanded, and it con- 
sisted in December 1882 of 16 officers. At 
that time a revolution took place in the whole 
forest management of the Presidency, by the 
amalgamation of what was locally known as 
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the Jungle Genseivaaoy Department uith the 
Forest Department. Xhis ammgement largdy 
increased the requirements made on the Forest 
staff, and necessitated a cansideiable inorease. 
A reorganization was oonsequently decided on, 
and a staff of 24 ofiScers w as sanctioned by Her 
Majesty’s Secretary of State. Two more ap- 
pointments were subsequently added, and the 
staff in 1686 stood as follows : — 

Coniernitoa of roiests ..... 2 

Depaij Coniervatan of Foiesis ... 14 

Aadrtant OonEemtato of Forests ... 10 

Total . 26 


The monthly average a£ pay was the same 
as in the Bengal Presidency, t»&. B628. 

The reorganization of the Bombay Control- 
ling Staff took place in November 1883. The 
history is the same as that oE the Bengal Presi- 
dency. The staff had gradually increased to 23 
officers, and the average monthly pay hw/l 
declined to B661. 

The reorganization provided for 27 officers, 
with an average monthly pay of B635. The 
staff then stood as follows : — 

CouerSBtaiB of Forests • . • ■ . 8 

Conservators of Forests ... 14 

Asdatant Coaservatots of Forests . • • 10 

Total . 27 

To this, two more appointments were sub- 
sequently added to provide for the extension of 
working-plans, raising the total to 29. 
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Q\) sum up, the GontroUiug Staff in the three 
Presidencies stood as follows in 1884 : — 

Batn at No, of 

Foj. Offleesi. 

B B 


Inqpeotoi-Genentl o£ FomU to 


the GoTBrnment of India . 

1,700 

to 

2,000 

1 

Conserntton of Fonsti . . 

1,000 

to 

1,600 

16 

Oonssnraton of FoNfii 

660 

to 

900 

86 

Assistant u i, . 

260 

to 

460 

68 

Spedol appointments . . 

600 

to 

900 

4 


Toul 


169 


Further additions were made to the staff, 
and in 1888 the list stood ifi foUows : — ‘ 

Sain ol No. of 

Phr. Ofiuosii. 

B S 

liigpeatot-Goneisl of Fomti to 


the Goverment of Indio 

2,000 

to 

2,600 

1 

Conservaton of Foreab . 

1,100 

to 

1,600 

18 

Deputy Conservaton of Forests 

660 

to 

900 

100 

Assistant „ „ . 

250 

to 

460 

64 

Gpoeial appdntments . 

eoo 

to 

900 

2 


Total 

186 


The ayerage pay for India had been main- 
tained, but Taried considerably in the sorersl 
proyinces. A reorganization was then proposed, 
but was not sanctioned until Eebroaiy 1891. 
Under this reorganization, the Imperial Service 
contained 196 o£B.oers on an ayerage pay, in- 
cluding Oonseryators, of B676, excluding them 
of B607. 

Under this reorganization, the pay of the 
Inspector-General of Forests having previoudy 
been raised from Bl,700 to B2,000, to B2,000 

u 
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to B2,600, that of Conservators Avas also en- 
hanced from SljOOO* fil,260 and Bl,600 to 
Bl,100« Bl,860 and fi.1,600. Part of the 
scheme iras that only 80 per cent, of the Control- 
ling StafE should he in future recruited hy tho 
Sccretaiy of State through Cooper’s HiU College, 
and that the remaining 20 per cent, should he 
filled hy the advonemnent of qualified and 
deserving men from the lio^er Controlling 
Staff, the memhers of ivhioh were to he drawn 
ijrom students of the Dehra Dun Porest Sohool 
and the Poona College, who had passed through 
the lower grades of tho service. 

Thus the Provincial Forest Service, of which 
more hereafter, was created in contradistinotion 
to tho Imperial Forest Service, which it is 
intended shall form the dlite. 

In 1806 farther additions were made to pro- 
vide for the requirements of Burma, which had, 
owing to the recent conquest, not heen fully 
ascertained. 

Under this reorganization the service of 
Upper Control was incueased to 211, and the 
average pay was maintained. ' The arrange- 
ment that 20 per cent, of the appointments of 
Depuly and Assistant Conservatorships should 
ultimately fall to tho Provincial Service was 
adliercd to. 

Tho sanctioned list now stands as follows, 
and it has heen decided that any future demands 
shall, as far as possible, ho mot by a direct in- 
crease in the upper grades of tho Provincial 
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Serrioe, for which an increasing number of 
officers become q[ualified year by year 


Incpootot-Gonoial of Foicsts to 

IhtHOl 

tV‘ 

R a 

Ho.ai 

OOun. 

tiio Goircmment of India • 

a, 000 to 2,600 

1 

Consemton of Forests . • 

1,100 to 1.600 

19 

Depot j ConserTOton of Forests 

650 to 000 

122 

Asnstant » m • 

860 to 460 

64 

Speolal appedntments . ■ 

Nbjtred rafet 

7 


Tom 

218 


In order to inanre a more equal flow of pro- 
motion, the services of the Punjab, the Central 
Provinces, Goorg, Serar, and Baluchistan were 
amalgamated. The obligation to officor Ooorg 
has, owing to langtu^e difficulties, sinoe 
been transferred to Madras. 

It was proposed to amalgamate in a similar 
manner the services of the North-Western Prov- 
inces and Oudh, Bengal and Assam, but 
the Local Oovemmonts opposed this at the 
time, and equality of promotion on these small 
lists can only be maintained by occasional 
inter-provinoial transfers. 

The growth and gradual development of tlie 
> present Provincial Service is somewhat as 
follows ; — 

In the beginning, before the advantage of 
special training was recognised and for some 
time after, when the number of professionally 
trained candidates were less than the demands 
of tho service, young gentlemen were appomted 
os Sub-Assistant Conservators. They entered 
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the service Trith the osqpectation of heing orcm- 
toally transferred into the nxq^ec grades of the 
service. Many have succeeded, and some 
have reached the high(»t grades of the service 
and have done oYmllent service to the State. 
Some are Conservators now and at the head of 
important ITative States, others trusted Deputies 
in the upper grades ; hut there can he no 
question that tiie failures outnumbered the 
successes. 

IFor many years past the Seorotory of State 
has reserved to himself the right of rocmiting 
iho Imperial Service and of sonotieming any 
transfers to it &om the lower grades. The 
last of such transfers were necessitated hy the 
urgent requirements of Burma, owing to the 
annexation of Upper Burma. The reorganiz- 
ation of 1891 ontirdy shut the open door in 
this respoot, hut provided iar hotter prospects 
in the Provinoial Service itself. 

Previous to this reorganization we had only 
4)7 Suh-Astistant Conservatarships on salaries 
ranging from Bl76 to B260 per mensem, 
whidh oontinued to be available for the 
patronage of Iiocal Gh>vemments, and which * 
weare, as a rule, given to young men 
European extraction, though thrir education, 
teohnioal and otherwise, was by no means 
superior to that of the Native Bangers who 
had passed alongside of them through the 
Debra Porest SohooL It was evident that 
under these ciroumstances it was hardly pos- 
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sible to build up a thoroughly strong Ezeoutire 
ServicOj and it u'aa reoogxdzed that in order to 
ofEeot this and to attract the best men in suffi* 
oient numbers, the '(rhole of the appointments 
of the Frovinoial Service must become prizes 
of the ExeoutiTe or Bangers Service, and 
be obtainable only after service in the lower 
branches. This was the principle on which the 
Provincial Service was reorganized. 

In the place of 47 appointments of B176 to 
B250, 86 were sanctioned onB260to B360,to 
which six have since been added, nuiltiTig a 
total of 92. In addition to this, it was decided 
to gradually increase the Provincial Service 
by the transfer to it in the course of 20 years 
of 20 per cent, of the appointments held by 
the Imperial Service. The salaries of these 
appointments have been fixed at B850 to 
S600. Puring the last seven years 10 ap- 
pointments have thus been transferred, leaving 
24 to bo timilarly dealt with during the next 
18 years. By this time the first appointments 
will have risen into the higher grades. 

When the reorganization was first promul- 
gated, sufSioiently qualified men were not avail- 
able, and young men of European extraction 
grasped the situation more rapidly, and came 
into the service in considerable numbers. The 
first who came had naturally fairly rapid ad- 
vancement, but as matters settle themselves 
down the fact must not be lost sight of that, 
though there will bo prizes in the course of 



88 


3P0KESVRT IK BStlXSH tlTDlA. 


the next 13 years up to B600 per mensem, tiie 
average pay of the oombmed Executive and 
Provincial Services will amount only to BlSii. 

The slowest to develop, and even at present 
the most backward, was the Exeoutive Service. 
At the outset all work had to be done by the 
few offioeis of the Controlling Staff, or it was 
not done at alL We had to find our garde 
general in our oberfSreteTt the officer in charge 
of the administrative unit. It was naturally 
a question of the greatest difficulty in almost 
every province to obtain men fit for the work, 
and their engagement rested entir^y inthe hands 
of IHvisuxiial officers and Conservators. Some 
good men were doubtless obtained, but also 
many a useless Baboo, with no idea cxf, nor 
intmust in, forest work. Gradually an im- 
provement took placw, and the establishment of 
the Forest School at Behra Bun exercised from 
the very outset a decidedly beneficial influence. 
The officers in the Execmtive Staff had, how- 
ever, even then no regular organization, they 
were appointed as they were wanted and had 
frequently nothing to look forward to. It was, 
in consequence, difficult to obtain suitable can- 
didates. 

Both Madras and Bombay took the lead of 
the provinces in the reorganizaticm of tiieir 
Subordinate Services, but that of the former 
province was entirely inadequate. A general 
scheme for the reorganization of the Execmtive 
and Subordinate stafb was framed in 1887, hut 
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tempcnrarily dropped, pending the reorganiza- 
tion of the Controlling Staff. When this had 


in 1891, the soheme, hronght up to date, -ms 
resuhmitted, but iras finally sanctioned only 
in 1896. 

The cost of the Executive and Froteotive 
Earest Services in the Bengal and Madras 
Fresidenoies ^raa raised from B8,77,422 to 
Bll,98,068, and now stands, inoluding Bom- 
bay, as follows : — 

EzEomvB Sekticb. 

Bangers, from B&,49,210 to BS,9B,204 per aannm. 
FxOTBOnVE SSEVCOB. 

Deputy Bangete and Forester^ from B8,06,0S0 to 
BS,67,994 per annum. 

Ghiaida from B7,2B,998 to B8,40,696 per annum. 

In many parts of India the provision is 
already found insufficient, and in some cases 
it has had to be augmmxted, though but a few 
years have lapsed since the smiction was ob- 
tained. The time cannot be &r distant when 
a general strengthening of the Bangers class 
win be found both advisable and profitable; 
and, as the Department advances in revenue 
and utilily, which it is sure to do, the number 
of Bangers may probably with advantage 'be 
doubled. The pay in the Bangers Service has 
been improved under the last reorganization, the 
highest grade now being filSO instead of B126 
per mensem, and a matter of even greater im- 
portance is that the various grades have been 
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SO araanged that ‘the o£Q. 06 is may ooant on a 
steady piomotLon. The greatest boon of the 
reorganizationA hoTrerer, is that members of 
thin serrioe are now, £ram the time they enter 
it, oandidates for the Provincial Service, and 
eligible ‘to rise ‘to £xtra-!Depnty Gonservators 
of the 1st grade on B600 per mensem, whereas 
in former -times -this servioe was practically out 
short at B125. 

In the some \iay Deputy Bangers, who have 
obtained the necessary certificate in the liower or 
Vernacular Glass of the Porest School, can now 
by good service obtain entry into the Bangers 
class; deserving Poresters may rise into the 
Deputy Bangers’ class ; and Quaxds, with sufB.- 
dent eduoatian and of special merit, may be- 
come Paresters. The whole service, especnally 
the Bangers and Provincial Services, have 
been designed with a -view of attracting the 
most snitable cdasses of natives of the country. 

Ihe Inspeotor-G^eral of Porests is the pro- 
fessional ad-nser of -the Government of India 
and Iiocal Governments, controls the Porest 
School at Ddixa D-nn, Porest S-oxv^s and 
Working-Plans, and in regard to these, eser- 
cises the function of IjocsI Government on all 
ma-tters connected with these subjects and 
forest administration generally. He may -write 
officially to the Gtovemment of India and liocal 
Govemmen-ls, and on matters which involve 
no administrative or general policy to Gonser- 
-vators in the various jUDvinoes; however, to 
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those in Madras and Bombay he may correspond 
only tlurongh the local Secretariat in charge 
of forest matters. The Inspector-General of 
Porests also assists the Government of India in 
dealing with the forest business wliich comes 
before thenif and submits cases direct to the 
Secretary. 

Conservatoi's of Porests, whethoi! in charge 
of the forest business of a whole Province, or a 
Circle forming part of a Province, are regarded 
as the head of the Department, and are directly 
subordinate to the Local Government, with 
the exception of Madras, whore the Board of 
Bevenue intervenes ; and of Berar, Coorg and 
Ajmer, whoi’o the business is carried on 
through the Commissioners. Conservators hold 
the most responsible position in the control of 
the forest administration in India, and ban 
exercise a greater direct influence as regards 
the aiiplication of correct conservative princi- 
ples and on the prosperity of d^ortmental 
administration, flnancial and other^vise, than 
any other olflocr in the D^artment. These 
appointments are therefore made by seLection, 
and seniority alone on the Provincial lists of 
Deputy Conservators gives no claim to such 
posts. In the provinces forming the Bengal 
Presidency, the Government of India have re- 
served to themselvos the right to malce these 
appointments from all the Provincial lists, 
without reference to the place in which a 
vacancy may occur. Por this purpose all Local 
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Govommonts submit amiually tboir rccom* 
mondations as regards all ofiicors falling ivitliin 
the circle o£ pending selection. Conservators 
in tbo Bengal Presidency are kept on a special 
Gorornmont o£ India list, and arc liable to 
transfer to any proTincc. High qualifications 
arc consequently required, and the fact that 
an officer is suitable for a small charge or 
special province is not admitted as a reason for 
selection. In Madras and Bombay, Conscrv* 
ators are appointed by the Governments of 
those Presidencies, but the principle of selec- 
tion is the same. 

One of the most important appointments 
amongst Conservators is that of Director of the 
Porost School, who is also Conservator of the 
School Circle. 

A Conservatorship (whether of a Province or 
of a Circle) is divided into a number of Divi- 
sions. Bach of these is in charge of a member 
of the ContrOUii^ Stall. As a rule, the more 
important Divisions are in charge of officers of 
the Imperial Service and the minor ones of 
officers of the Provincial Service. Tlieso officers, 
though in many provinces placed in subordin- 
ation to the GMof Civil officers of the district in 
which their charges are situated, have practi- 
cally a free hand to cai'ry out their professional 
work under tho eoutrol of the Conservator. GThe 
Divisions ore again divided into Banges held 
by either junior officers of tho Provincial Ser- 
vice or by Bangers, and Deputy Bangers, and 
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in some coses, owing to an insufficiency of tne 
Bangers staff, still liy Boresters. The Bango 
officer is our standby. He is the executive 
officer in the tract of forest in his charge, and 
is directly rosponsible to the Divisional officer 
for the protection and working of the forest in 
each detail, and it is and becomes more and 
more essential every day that he should possess 
a high technical education. 

In special works he is assisted by Eorestors. 
Bor protective purposes his Bange is divided 
into a number of beats in charge of Porest 
Guards. 

Tlie entire organization now stands as fol- 
lows: — 


Imperial Service’— 

InGpector-Gciieial of Forests • 
Conservators • . • 

Doimiy Conservators • • 

Asdstant Conservators • ■ 

Provincial Service— 

Extca-Dejnxty Conservators . 

Extra-Assistant Conservators 

Eaccutive Service— 

Bangers • 

ProteeUve Service— 

Dopniy Bangers and Foresters 
Onsxds . . • . 


, 1 

. 10 

. 117 

. 63 


. 6 

107 


437 


. 1,236 

. 8,538 


Total 


. 10,608 
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'Whenihe Poxest ID^aitment iras first started, 
the ofELcexs were generally placed under the 
direct orders of the Conscrrator of Porests, who 
in his turn was responsihle to the liooal Gor- 
ernment. Soon, however, it was felt that the 
officers were in a somewhat isolated position, - 
and that often friction took place between 
them and the ordinary Civil and Itevenue 
authorities of the country. XEence the desire 
qorang up to connect the two Services more 
closdy, and systematic proposals for giving 
effect to this were put forward by Mr. Brandis, 
late Injector-General of Borests to the Govern- 
ment of India, when submitting a scheme for 
a reorganization of the Bombay Barest Staff in 
1870. The plan then adopted consists of the 
appointment of a **l)istiiot Borest Officer’* to 
each district or coUectorate, who is in charge 
of all forest matters in the district, and entirely 
subordinate to the Collector, through whom 
he corresponds with the Conservator. The 
next stop in this direction was taken by the 
Chiefs Commissioner of the Central Provinces, 
who introduced in 1877 a modified system, 
according to which the Ccnservator and his 
Assistants remain in ind jendent charge of all 
Bcscrved Borests, while the Bistrict Borcst 
Cfficers are subordinate to the Deputy Com- 
missioners regarding all Unreserved Barosts. 
A further modification was introduced by the 
Government of the K'orth-'W’cstem Provinces 
and Cudh in 1880, by which tho District Borcst 
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OiEcor is made suboidinato to ilio Collector, 
Ills correspondcnco being arranged in two 
classes ; that referring to aeoonnts, establish- 
ments and a few other subjects is sent direct to 
tho Conservator of Porcsts, while tliat on all 
other subjects is submitted by tho Pistrict 
Porcst Officer to the Collector, who forwards it 
to tho Conservator. Tlxo same system was in- 
troduced into Assam on the 1st January 1882, 
and a similar arrangement has been in force in 
Burma since 1880. In Bengal tho subject was 
under consideration for a number of years, and 
arrangements wore finally made to establish 
the oonnection between tho Civil and Porcst 
administration in most districts. Tho system 
has, however, been modified in some parts of 
tho country, by placing a senior Doimty Con- 
servator of Porcsts tinder tho orders of tho 
Commissioner of the Division, instead of under 
those of tho District Officor. In tho llazara 
and Bawalpindi Districts of tho Punjab, the 
Porcst Officers have for many years past been 
nominally subordinate to tho Deputy Commis- 
sioners. , In 1881 proposals woro submitted to 
make tho system general in tho Province, and 
this has since been done. In IMadras a system 
similar to that adopted in Bombay has been in 
force for some time, but tho arrangements were 
somewhat modified, and the Conservator is 
only an inspcctii^ officor with powers of 
financo and establishments. The advantages of 
tliis system have, 1 tliinlc, never been proved. 
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At the suggestion of Dr. Schlioh« Inspeotoi- 
General of Eorests, a similaT system was in- 
troduced into Berar. Q]lheBe measures are 
calculated to he of oonsideorable importance for 
the purposes of forest oonservanoy in India. 
The Eorest Deparbnent has become an integral 
part of the genend administration, and jealousy 
and friction about lands and revenue, which 
existed, have largely disappeared, the OoUeotor 
or Deputy Oommissioner having become directly 
interested in the administration of the forest 
lands, and a sufficient safeguard has now been 
established that the forest law is applied in a 
judicious manner, and that the requirements 
of the peoj^e of the district are duly consi- 
dered* On the other hand, the just demands 
and requirements of forest conservancy are 
better attended to under the full authority of 
the head of the distriot, while full control over 
the departmental finance, the organization and 
the technical part of the wmk has been re- 
served to the Oonservotor of Eorests — an 
arrangement which alone will ensure a proper 
continuity of the work of the Department. 

Wheii the organization cf a q^eoial depart- 
ment for the administration of the State forest 
property had been decided upon, the primary 
question naturally arose — ■'What is State pro- 
perty? 

The proprietorsliip of the forest land at the 
time of the 'British ooonpation varied in 
aocmrdance with the historioal and political 
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deTelopmest of eaoli proyince. TVliei’e the 
population had settled in joint Tillage oommun* 
ities, anj forest or waste land that fell within 
their hotindaries was, as a rule, considered as 
common property — a fact that has been recog- 
nized in all settlements made after the British 
occupation of the country. In the case of un- 
united villages, no right to the waste was ever 
recognized. The old Bajas claimed all areas 
which were not actually brought under culti- 
vation ; but any person who required unculti- 
vated land for the purposes of cultivation cotdd 
obtain whatever ho wanted without much 
difficulty. The rest was always and by every 
one recognized as tho ptroperiy of the rulers, 
and from them inherited by tho British 
Govemmont by right of conquest. Tho culti- 
vators living in ununited 'villages never had 
any proprietary rights except in the areas 
actually under cultivation, though they had, 
in some instances, doubtless acquired prescrip- 
tive rights of user. 

The consequence of this was that .where 
united villages were numerous and close 
together, as in the plains of the Noirth-Western 
Provinces, the whole of tho forest land was 
claimed, and justly so. The boundaries of tho 
villages march together, and no waste, with 
the exception of some unoultuxahle stretohes 
of country, remained the property of the 
State. Thus hero and in Oudh, below tho Torai, 
hut liitlo forost was left in tho hands of 
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GoTemment. Tlie tmoocupied areas in these 
prorinoes are barren , resting' on knnkar beds* 
and impregnated by suoh large quantities of salt 
as to make them nnprodnctire. They are 
called reh or usar lands. Along the foot of the 
Himalayas lie the Terai and the Hdns. At the 
time of occupation by the British this part of 
the countey was not so densely populated as the 
plains. It was unsafe andunsetHed* swarming 
with tigers and other wild animals dangerous 
to man and beast* or destructive to crops* and 
-was moreover considered uninhabitable by the 
peasants of the richer plains on account of the 
prevalence of malaria. The consequence was 
that large stretches of country remained 
imoccupied and unclaimed* and eventually fell 
to Government, Considerable areas of this 
country have siaoe been granted away, but 
much remains still under forest* partly the 
property of the State* partly that of private 
parties. In the hills of British Kumaun* 
J aunsar and Garhwal* the villagers only pos- 
sessed their cultivated lands. The forest 
belonged -to the State* though the cultivators 
had certain rights of user. The area of forests 
in the possession of private parties is estimated 
at 4'*716 square miles of hill forest, 1*118 square 
miles in the Terai and Bdns* and 867 square 
miles in tho plains. Tho forests and waste 
lands in tho independent Hill States, tho more 
valuablo of which have been leased by tho 
British Government* belong to tho rulers. 
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It was difEorcnt in tlio Punjab and the Central 
Provinces. Hero we also find joint villages ; 
but owing to the ebaraoter of the country, 
which in cither case contains much land either 
entirely unfit for permanent cultivation or 
culturablo only at the expense of costly irriga- 
tion works, large unclaimed areas of waste 
lands intervened and these, though the actual 
village boundaries were often uncertain, were 
secured by settlement, as the unqualified pro- 
perty of the State. In the plains of the Punjab 
largo areas of waste varying from a more or 
loss compact forest to desert land, were found 
unoccupied at the time of the conquest of this 
province, though they even then doubtless 
formed the pasture ground of nomadic tribes 
and were still the home of cattle-thieves and 
robbers. These waste lands wore, after a 
liberal provision had been made for the settled 
viUagos, declared the properly of the State; 
but as cattle-thieves and robbers disappeared 
under a strong and just Government, the herds 
increased rapidly, and the greater portion of 
the forests in the plains can only be regarded 
as pasture grounds, liarge areas have moreover 
been brought under cultivation by colossal 
irrigation works, and rich wheat-fi.elds grow 
where a few years ago scattered herds of half- 
starved cattle roamed in search of spai'se tufts 
of grass. The area still waste in the &ar, the 
larger portion of which must, unless artificially 
irrigated, remain waste for over, is the property 
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of Governmonl. TlmulcK to tin; activity 
cli'splnyoil in cxl«'niUiiir oannl irrigation, tl*e‘*c 
barren nrea’^ arc rapiilly vontmciinir. Oftliv 
forest areas in tlie liilli wljieTi oiieo belonared 
to Govcrninent, lar^c areas hail and have aince 
bean abaniloiicd clurin;; tho earlier he{t1onien(<t. 
The forest aiwi still at the ilisjiosal of tho 
State, and in which the Stat** has proprietary 
rij'hti), amounts to 7»100 srinare mih^>. Tlin 
area of private forests is estinintod at !l,000 
^ aqiiaro miles, hut in some instances, the eoinmon 
{;rar.ing lands of village commnnitit^ in the 
plains am included in this estimate ; and Mich 
lands often produce no forest grmvth. 'I Jio irasto 
lands in Chamha and llnshahr lielons to the 
mlcrs, bnt the more valuable jiortions have sinco 
licon Icasctl to the llritish Qovenimcnt. nie 
areas leased amount in Chamha to IwO hquaro 
miles of reserves and in llashtilir to 181 square 
miles of ncscrri's and 210 square miles of 
unreserved forests. Tlio ^vasto lands and forest 
in the. other Peudatory States of the Punjab, 
including Kasbmir, are owned by their respect- 
ive rulers. These areas, especially in Kashmir, 
are very oxtonsivc and includo inanj- valii- 
ablo forests. 

Tlie Central l*roviiiccs contain largo areas of 
forest lands of oxtrcmcly varying value. At tho 
iimo of the occupation of 11 to country great 
portions of tho province wore but very sparsely 
])opu1at>cd ; and tbougli at tbo time of tho 
iicbt bcttlomont the village aommuuitics wero 
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treated witli great liberality, onormons areas 
romamed at the disposal of G-oTemment. The 
property of the State in forest areas amoimts at 
present to 19,408 square miles, consisting for 
the most part of hills or lands which, if once 
denuded of forests, would become unprofitable. 
Enquirios which have been made in late years 
tend to show that the State forests in the 
Central Provinces contain some 3,000 square 
miles of land fit for permanent cultivation ; 
and with regard to the large forest areas at the 
disposal of the State and the limited demand 
on them, the present policy is to alienate these 
areas in favour of agriculture. Owing to the 
fact that as yet we have failed to enforce any 
real forest protection over forests owned by 
private parties, it is hardly necessary to lay 
any particular stress on the extent thereof. It 
would, moreover, be very difficult to ascertain 
this with any amount of accuracy — 35,000 
square miles are probably below the mark. 

The waste lands in Merwara were originally 
a crown domain belonging to the Raja, and. 
were, as such, inherited by the British Govern- 
ment as absolute State property. They were, 
however, granted away conditionally at the 
tirne of Settlement ; but as the conditions of the 
grant were never fulfilled, Govomment has re- 
acquired some 114 square miles. In Ajmer, 
anil in the independent States under the Raj- 
putana Agency, a certain area of forest land 
belongs to the sovereign as a Crown estate* 
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whereas the rest is more or less the independ- 
ent privato property of Q}halarrs and other 
Chiefs and noblemen, over whose forest lands 
the Govemment has no control. 

In Berar the villages are nnnnited, and the 
oultivatois had therefore no original dlaim to 
the waste. The present total aroa of forest land 
is estimated at 4,176 square milos ; all of these, 
it is stated, belong to Government, and they 
have been placed under the direct management 
of the Borest Department. 

In Goorg, Government inherited the rights 
of the Baja in the waste land at the time of 
annexation in 1834. Tlie land was divided 
into vargas (farms), a oolleotion of which made 
ayVma, or estate. The farms include, as a rule, 
a partion forests for the supply of firewood, 
bamboos, and rafi, and some grazing ground. 
The amount of forest property remaining at the 
disposal of the State aggregates 887 square 
miles. 

The forest area in Xiower Burma is very 
extensive, and was practically the undisputed 
property of Government, though Elarens and 
some olher tribes were in the habit of clearing 
certain forest areas for cultivation, which were 
abandoned after one or two crops had been 
gathered. Thia method of cultivation, though 
it gives no proprietary right to the cnltivatorB, 
has been praotised so long and to such an 
extent that it has been found impossible to 
ignore the practice. The utilization of the 
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State property is thereby largely curtailed, and 
in some districts, where the population which 
subsists on taungya cultivation is specially 
dense, is entirely absorbed. By a iN'otihoation 
dated the 2Gth Soptombor 1853 — ^that is, imme- 
diately after the conquest of Pegu — ^the forosts 
in that province were declared to bo the 
property of Government. The forest property 
at the disposal of the State, in both Upper and 
Lower Burma, is estimated at 14,706 square 
miles, which leaves a considerable margin for a 
final settlement withtho iaungi/a-oyxiMmg tribes. 

The province of Upper Burma was annexed 
in 1887. It contains vast forest areas which 
hod boon the undisputod property of the late 
King and wero, as such, inherited by conquest. 
A considerable portion of this extensive in- 
heritance, however, comprising some of the 
most valuable parts thereof, was for some 
time in danger of being alienated. It was at 
first intended to leave the local Shan Sabwas 
in full possession of their States; and the 
sanads, which had ahnady been approved of 
and sent to Burma for distribution, conferred 
the propiietary rights in the forests on the local 
chiefs within their respeotlvo territories, and 
did not sufficiently safeguard the interests of 
the British Government therein. Being ac- 
quainted with the previous conditions, I was 
able lucidly before tho sanads had been distri- 
buted to point out that the late Kings of 
Burma claimed de jure, and whenever strong 
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enoiigli defoGtOt the solo proprietary rights in 
all forest lands in the Shan States ; and that in 
fact they had granted leases over oonsidorahle 
portions thereof ; and I wass after cansnltation 
irith the Advocate General, the Iiocal Govern- 
ment and some of the ex-ministers of the late 
King, fortunate enough to get the sanads 
altered. The forosts in all tho Shan States are 
now declared to he the property of the British 
Government as in the rest of Upper Burma. . 

The forests in Assam, which province was 
hut sparsely populated at the time of occupa- 
tion, still covered a considerable proportion of 
the total area. They belonged to the State; 
and though large areas have, since British occu- 
pation, been abandoned, mostly with a view to 
encourage tea cultivation, the area ’stiU owned 
by Government amounts to 19,273 square miles, 
and it is estimated that 1,070 square miles, 
covered with some sort of forest, belong to 
private parties. Besides this there are parts of 
Assam — such as the Garo, Khasi, Jaintia^ and 
Kaga nills — the whole of which remain more 
or less forest or waste, with next to no perma- 
nent cultivation, but where a sparse and scat- 
tered. population lives almost entir^y by Jhuntr 
ing. In the Garo Hills, a very large tract of 
valuable Sdl forest was lost to Government 
when the district was annexed in 1874, as a 
farmer Deputy Commissionor of the perma- 
nentLy-settled district of Goalpora had drawn a 
line across the Garo TTina to the south of his 
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distriot, imoluding tliese forests in some of the 
Goalpaia zamindariesj though the latter had 
neYer held any owner’s rights in the tract up to 
the annexation of the hills by Goremment. 

liorgo waste lands exist in the newly acquired 
territories belonging to the Baluchistan Agency ; 
and though the greater port of the countiy is 
stony waste, juniper forests exist of a consider- 
able extent and of largo value. Government 
has doubtless an unassailable claim to those, but 
has not asserted it as yet. 

In the Madras Presidency, the land which 
nns at the time of the British occuiiation neither 
cultivated under the raiyaiwari tenure nor 
hold as a zamindari, was at the disposal of 
Government. The total area of forests and waste 
lands in the Madras Presidency amounts to 
some 9J<,000 square miles ; but of these, nearly 
one-third are culturablo and assessed and only 
awaiting occupants. 

The Bombay Prosidenoy is geographically 
divided into Sindh and Bombay proper. Tlie 
settlement has been conduoted on the raiyai- 
toari system, under which the actually ooou- 
pied area only belongs to the cultivators. The 
area of forest lands, the property of the State, 
amounts in Sindh to 1,0G0 square miles and 
in Bombay proper to 13,862 square miles. 
The area of private forests in Sindh cannot bo 
ascertained at present. In Bombay proper it 
is estimated to aggregate nearly dil3 square 
miles. 
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FertH Znet, 


Th migh it was flins Taycfmi that the State had 
isheiited ezteasiTe pTopiietary rights in the 
forests of India from the rulers by whom the 
territories were ceded, the actual status of the 
property and its extent were unoertam. This 
condition of things was probably quite in ac- 
cordance with the state of society previous to 
British occupation, when every one was accus- 
tomed, without let or hindrance, to get what he 
wanted from the forest, and when consequently 
no demand existed for forest produce for sale, 
and when the ruler recognised no obligation to 
maintain the stability of the resources to meet 
such demands for sale or even local require- 
ments. 

It soon became evident that if this lystem 
were allowed to continue and grow unchecked, 
in the same proportion as cultivation increased 
and forest was cleared, the Government fcnrest 
property would not only become valueless, but 
must soon be diminished to such a degree as to 
he incapable of supplying the just of 

the country, which it is the duty of a civilised 
Government to secure. The practical impossi- 
bility was also recognized for a Government to 
undertake the systematic management of a vast 
State property from which every individual 
can supply his wants free of charge, and which 
consequently yields no income from local sales. 

It became evident that in order to effect* the 
changes required, it was necessary to legislate 
in order to legalise the sotiloment and resorv- 
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ation of forest areas, well as the assumptLon. 
of the complete control of their managementi 
The despot preceding the British GoTemment 
allowed eyexy one to take what he required, 
hut reserved to himself full power to do, at any 
moment, irith his properly whatever he liked 
without let or hindrance. Nobody thought of 
opposing him in this reject. But though the 
Oriental Governments, from which the British 
Government inherited its forest property, never 
recognized a prescriptive right, it had to be 
admitted that, under the system originally in 
vogue, and which had remained entirdy un- 
checked for some time after the British occu- 
pation, rights of user had in some instances 
been acquired by the legal process of prescrip- 
tion, in consequence of the substitution, or at 
least intermixture, of 'Western laws and ideas, in 
oases where it had been exercised neither by 
force nor secretly, but fully, openljf, and un- 
checked, for 62 years. In some oases rights of 
user had been acquired by grant andsanad, and 
in others the ofiOLoers in charge of the more 
early settlements gave up the right of the soil 
to the villagers, and reserved to the State only 
the trees growing on the land. 

It was consequently necessary to discern, in 
the first instance, between forests in which the 
right of the State was stUl absolute; forests 
which were the property of the State, but which 
wore burdened with legal rights, prescriptive or 
granted ; and forests which were the property of 
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mdividuals or oommtmities, but m which the 
State had rights over all or certahi Idiids of 
growing trees, and then to provide for a legal 
settlement on these points. 

The first forest laws are of interest only in so 
far as they prove the difidonlties that had to be 
overcome before a comprehensive and practical 
measure was devised for a legal separation of 
rights in forest property. The growth of forest 
legi^tion was somewhat as follows : — 

When forest administration was first started 
in India, some local rules were promulgated in 
several provinces, of which the only one still un- 
repealed is the Hazara Hules, which were ori- 
ginally issued in 1875, recast in 1878 and finally 
amended in 1893. They provide for the crea- 
tion of State forests under the Xiand Hevenue 
Settlement and are therefore unobjectionable. 

In 1866 the first Indian Porest Act was passed, 
under which a large number of local rules was 
promulgated — ass., the British Burma Buies 
of 1866, the Central Provinces Biules of 1866, 
the Bawalpindi Buies of 1866, the Nartib.- 
Western Provinces Buies of 1866, the Oudh 
Buies of the same year, the Berar Buies of 1871, 
and the Coorg and Bengal Buies of the same 
year. In 1869 it was considered necessary to 
pass Act ‘Vn, to give validity to certain rules 
relating to forests in British Burma not falling 
within the scope of Act VH of 1866. This Act 
was repealed by Act XHI of 1873, ** the Burma 
Timber Act.” 
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Act VII of 1865 was very defective, and a 
revised Bill and a Memorandum, explaining 
very clearly tlio necessity for now legislation, 
were submitted to tbe Government of Tnflifi by 
Mr. Brandis in 1868. This Bill was fully dis- 
cussed by Local Governmenis and ^vas rc-drafted, 
and came again under the consideration of the 
Govenrnment of India in 1871. Again, at a 
Forest Conference held in Allahabad in 1873-74', 
the defects of Act "VTI of 1865 wore brought 
prominently to notice. The main deficiencies 
were those noticed by the Hon’blo Mr. Hope in 
the Yicoregal Council which mot on the 0th 
March 1878: — 

"It draw no distinction between the forcBls which 
required to be closely reserved, even n( the post of moi'c 
dr less interference with private rig'hts, and those which 
merely needed general control to prevent improvident 
worldng. It also provided no procedure for enquiring 
into and Fettling the rights which it so vaguely saved, 
and ga^'c no jiowers for rcgtilating the cvercise of such 
rights without appropriating them. It obliged yon, in 
short, either to tahe ontircly, or to let alone entirely. 
On control over private forests, in the general inter- 
ests of the community, it was absolutely silent. For 
duties on timber, even those actually levied, it gave no 
authority. Protection for Government forests, so intpr- 
laccd with private ones as to bo in chronic danger of 
plunder, there Avas none. In various minor points also 
it was deficient.'' 

In the year 1878 the Indian Forest Act VII 
was passed, extending to all Provinces of British 
India, oxcopt Madras, Burma, tbe Hazara Dis- 
trict in the Punjab, Ajmer, Coorg, Borar, and 
Baluchistan. 
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QTho PoresL Act provides for tlio constitatiaa of 
Besorved forests and Protected forests. When 
the Tn^in-n Forest Act tras first draftedj it iras 
intended to create ohij one class of demarcated 
State forests, hut to provide for a limited pro- 
tection of all other Government forest lands 
generally, until it could ho decided vrhat areas 
should ho maintained permanently as forests 
hy constituting them demarcated or reserved 
forests. The same position has actually hecn 
maintained in the Forest Act as passed into latr, 
which in nowise imposes a demarcation of a 
forest area heforo it eon ho doolarcd a proteoied 
forest. The only material difference is that the 
Act requires that the nature and extent of the 
rights of Govomment and private persons should 
he enquired into and recorded previous to such 
declaration, or imposes upon the GU>TOinmont the 
duty of instituting such enquiries in case it was 
found advisahlo to issue the declaration without 
delay. Existing rights are protected hy the Act 
ponding such cnqiiiriiffl. The constitution of 
reserved forests is surrounded hy every safeguard 
against any possible infringement of private 
rights and secures a permanent settlement, 
whereas the second class of demarcated State 
forests, known as Protected forests,” offer hut 
an insufficient gunranteo for their stability and 
protection. Existing rights arc recorded in 
such forests, hut not settled. They may increase 
and now rights may qpring up without limit, 
even to the ahsorption of the property. The 
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coxrectiiess of this has been ackaowledged in 
praoticQ by the] yadons Local Goyemments, 
and we haye now some 81,400 squares miles of 
Heseryes and only 8,800 square miles of Pro- 
tected forests, large areas of which haye since 
been conyerted or are in the course of conversion 
into Reserves. In 1889-90 there were 66,000 
square miles of Reserves and nearly 80,000 
square miles of Protected forests. 

Ihe Act provides in Chapter HI for the con- 
stitution of Village for^ts in a somewhat round- 
about way. Village communities and private 
persons have aright to expect from the Govern- 
ment that their property in forest land should be 
protected, not only against tre^assi, but also 
against the accrual of new rights ; however, 
the procedure demanding that the area should 
first be created a Government Reserved Porest, 
which unnecessarily arouses the suspicion of 
the owners we intend to benefit, was faulty and 
the Chapter has remained a dead letter. 

A separate Act was passed for Burma in 
1881, as the Chief Commissioner declined to 
extend the Indian Act to his Province, owing 
to certain defects, but mainly with regard to 
the misunderstanding to which Chapter IV and 
its objectionable title were lilcely to load. In 
this Act XIX of 1881 a Chapter, practically 
.on all fours with Chapter IV of the Indian 
Act, but not providing for any record of rights, 
carries some protection to all waste and forest 
lands the property of Government, imlil such 


112 


roniiSTUT IK nnmsii ikj>ia. 


time as tbc solcotion and domarcation of Siato 
forests (Resorvos) sliall Imvo boon completed. 
TVortblcss landSj or sncli as arc required for 
other purposes^ can then be abandoned, and 
the Chapter Arill no longer bo required, unless 
it bo for the purpose of maintaining the Gor- 
omment right in the royal free. Teak, -when 
standing on lands not the property of Gororn- 
mont. The Chapter relating to village forests 
purports to bo an improvement on the Indian 
Act, but so far it has not proved Tforkablo, for 
the reason that a clause (3d)) bas been inserted to 
the offcoi that any existing rights of any person 
in or over any village forest shall not bo aOTocted. 
Without the curtailment of certain rights of 
user, or at any rate the regulation of tho enjoy- 
ment of such righb, nothing would ho gained 
by oonstif uting tho forest a village forest, beyond 
a guarantee against now rights. As, however, 
such forests as it is most necessary to bring under 
this Chapter have been and are being indeuted 
upon to suob an extent as to endanger tbeir 
existence, tbeir permanent maintenance can 
only bo assured by bringing the coucossious to 
villagers 'witiuntbe possible yield of tbc forests. 

When tbo Indian Porcst Act was under con- 
sideration, tbo Madras Government declared 
that it could not be extended to Madras, as tho 
formation of Reserves, as oontomplatcd by that 
Act, could not be aocomplisbed. Tho rights 
of the villagers over the waste lands and jungles 
were considered to he of such a natm'e as to 
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preveixt GoTernmout from forming independent 
Staid property. Madras, tliereforo, preferred to 
legislate locally. T\ro separate drafts were con- 
sequently submitted from Madras, and a now 
Act was finally submitted for the concurrence 
of ‘lEis Excellonoy tbe Governor General in 
Council. This Act was found unsuitablo from 
nu administrative as well as a legal point of 
view, and was vetoed in Council. Mr. Brandis 
was then deputed to l^Iadras in October 1881 ; 
and one of the most important of the many 
valuable results of this deputation was the pass- 
ing of tho Madras Pores! Act, "No. Y. of 1882, 
with elTcot from the 1st J anuary 1883. 

The Madras Aot is framed on the same 
gonoral linos as the Indian and Burma Acts, 
but is imiiroved in several points. Tho Chapter 
on the constitution of Bosorves is moro logi- 
cally arranged, and tho procedure is somewhat 
simplified. Tho Chapter on tbo protection of 
land at the disposal of Government not included 
in reserved forests, which again has the same 
object in view as the Chapter on Protected 
forests in tho Indian Aot, shows a great 
improvement, oven on the provisions of the 
Burma Act. There is no reason why with certain 
alterations, tho Madras Act should not be mado 
applicable to tho whole of India. But tho 
Madras Act has one great defect, in as far as it 
admits of an appeal or suit beyond tho District 
Porest Comrt. 

A large cxtcnit of country had in several 



114i POBESTBT IK BlUlMSH IKBIA. 


prorinces already been placed under some sori; of 
reservation under the provisions of Aot Yll of 
1865 ; and in order not entirely to lose the re- 
sults of previous worl^ a provision was entered 
in the modem enaotments by which Govern- 
ment was empowered to declare any such areas 
Reserved and Protected forests, under the pro- 
viso that any rights of Government or private 
persons over any land and forest produce in 
any such forest had been enquired into, settled, 
or recorded in a manner which the Local Gov- 
ernment thought sufficient, or would be thus 
enquired into, settled, and recorded after the 
deolaratioin if the former enquiries and settle- 
ment were considered insuffioientr 

All three Acts provide for the control over 
forests and lands not belonging to the State, if 
suoh oontrol appears necessary for the public 
weal, or if the treatment such forests have 
received from their owners injuriously affects 
the public welfare or safety ; but the provision 
tliat the owner of the land eon require the 
Government to acquire the land in question 
voider the Land.Aoquisitiou Aot has rendered 
special legislation necessary when such interfer- 
ence was deemed necessary as for instance in 
the Hoshiarpur oltoa in the Punjab. 

The Indian, Bnima, and Madras Acts provide 
for tlie promulgation of rules by Local Govern- 
ments under several sections of the Acts. 
Kumerous sets of looal rules have been drawn 
up and passed inneo the Acts came into force ; 
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those promnlgatod under Ohaptor IV of the 
Indian Porcst Act differ often district hy 
district and occasionally in the same district 
and thereby place not only the Forest Adminis- 
tration, hut the siurrounding population, in a 
maze of hevrildermmit. 

In 188G the Borar Forest liaw was sanc- 
tioned. All waste in IBerar which had not been 
alienated under settlement was the indisput- 
able and entire property of the State. Heneo 
the creation of State forests became purely a 
selection, and the sections treating of this 
creation are very simple. The same holds good 
as regards Baluchistan, for which Province a 
Forest Regulation was passed in the same year, 
wliioh has since been amended in 1800. A 
more important measure was the Upper Burma 
Forest Regulation, No. YI of 1887. It moves 
generally on tho lines of the Burma Forest Act, 
entirely so with xogard to tho creation of 
Reserves and settlement of rights. It was 
amended in some details in 1808. As regards 
property-rights and user, it was distinctly laid 
down that tho practice of sliifting cultivation 
convoyed no right and could bo abolished at 
the pleasure of Government. 

In 1800 tho Upper Burma Forest Regula- 
tion was extended to the Shan States. 

The Assam Forest Regulation, which was 
sanctioned in 1891, was entirely formulated on 
the Upper Burma Regulation. 

This chapter cannot bo closed without 
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Protected forests iindor this Aot, and to 
deolaro> by notidoatiou in the local official 
Gazette, any lands so classed to bo Beservcd or 
Protected forests, as the ease may bo. Provided 
that snob, declaration shall not affect any rights 
of the Government or private persons to or 
over any laud or forest produce in any such 
forest, -which have, previous to the date of such 
declaration, been inquired into, settled and 
recorded in a manner -which the Local Govern* 
ment thinks sufficient. Provided also tliat if 
any such rights have not on such date been so 
inquired into, settled and, recorded, the Local 
Government shall direct that the same shall bo 
inquired into, settled and recorded in tho man- 
ner provided by this Act for Reserved or Protec- 
ted forests, as tho ease may bo ; and until such 
inquiry, settlomont and record have been 
completed, no such dcolaralion shall abridge or 
affect such rights. 

Tho follmving table shows -to -what extent 
the powers conferred under section 3di and cor- 
responding section in other forest laws were 
made -use of : — 


Prorinco. 


Bengal . ■ 

North-'W cstcni 
Oudh. 

Punjab . 

Central Proviucea 
Burnia . 

Assam . . 

Coorg . • 

Bombay . « 


Pro-vinccs and 


Itesorrad 

Forests. 


Sq> ms. 
2,007 
8,260 

298 

10,883 

2,440 

1,»83 

241 

8.12U 


P^octod 

Forests. 


Sq. niB. 
1,926 
100 


080 

300 

6,497 
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fhe end oC 1874i-75 there were some 663 square 
miles of reserves ; hut in nearly all of them, 
excepidng the fuel reserves in the plains, shift- 
ing cultivation was practised and no attempts 
had been made to come to a legal setUement with 
the people engaged in tawtgya oiQtivation. In 
1876-77, the writer, who was at that time Con- 
servator of Forests in charge of the Pegu Circle, 
directed the forest settlement of the Thonzd 
reserve, and in oonjunetion with the late 
Hr. A. O. Brown of the Burma Civil Service 
and Hr. Popert, late senior Conservator of 
Forests in hj^dras, we succeeded in • mftVing a 
satisfactory settlement with the Karens. < 

The areas set apart for the Karens, who were 
found domiciled within the limits of the forest 
area, were demarcated, but, nevertheless, in- 
cluded in the State reserves. Within these 
areas the following rights were conceded : — 

(c) to cut tmmgyaa under the solo restric- 
tion of not destroying Teak trees 
ahoYO one oubit (18 inches) in oir- 
cumferenoo. 

(6) to fire-trace and to bum such yalia, 
provided they take the necessary 
prooautioiis against the fire spreading 
into the forests ; 

(c) to the free supply, for their domestic 
use, of any forest produce except Teak. 
The indlnsion of the Karon areas within the 
reserved areas — 

(a) protects the original inhabitants >aiid 
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ihoir desoendants agaixust the en- 
oroaolimont of new setQeiB ; 

(d) prohibits the destniotiaii of tamgya 
grounds by traders in unreserved 
forest produce. 

(o) enables the Forest Department to 
oanoelt within the areas, the rules 
with regard to reserved kinds of 
timber altogether and to relax those 
ooDOoming Teak to a great extent ; 
(d) fadlitates the supervision of export 
from reserves and the control of 
-- forest fires. 

This procedure has been proved by time and 
praotioe; for though originally carried out 
under on inoomploto law, it has never been 
changed under improved legislation. 

As regards the villages, the usual procedure 
was adhered to. 

When the Surma Forest Act was passed in 
1881, the area of fully settled reserved forest 
had inoreased to 2,4di0 square miles, which 
were deolarod such under section SO of tlie now 
Act. 

When the Madras Act of 1882 was pngaH^ ^ 
130 square noiles in the Southern Circle were 
constituted reserve under Section 25 of this 
Act. 

XMkirpngnuef Under the improved forest laws now in 

emuttlutton of - jt j. t 

Smened/bnitt loroo, forest settlemont has proceeded with 

tader modem legit- - . . , 

laden. more or less vigour m the several provmces of 

the Smpire. 
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By ike ond o£ 1881>82 tkoro -were 46,213 
square milos of Beserved and 8,612 square 
miles of Protected forests; witk tke close of 
1884-85 tkere were 49,214 square miles of tke 
former and 13,103 square miles of tke lattor 
class. At tke end of 1897-98 tke area kad 
increased to 81,414 square miles of Beserves 
and kad decreed to 8,845 square miles of 
Protected forests. 

Tlio area of Protected forests is constantly 
varying, for tkougk new areas may ke taken 
up, otkors arc, after final settlement, absorbed 
in tke class of reserves. 

Tke comparative results of all forest settle- 
ment may bo gathered from the following 
table, wliiok has been compiled from such 
information as is available in tke oflBLco of tke 
Inspeoter-General of Porosts and can lay claim 
to accuracy only as regards tke entries under 
** Boserved ” and Protected ” forests : — 





Totai . 1,144,766 190,843 044,093 860k811 81,134 ^45 87,879 117,618 476,864 
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A map, sliomag the progress in the con- 
stitution of State forest property, is ap- 
pended. 

The various forest laws in India make tatimmu, 

quite clear that the ohjeot of a forest settle- 
ment is, in the first instanoe, to fix and define 
the legal status and extent of the proprietary 
rights of the State in any forest or waste land, 
constituted or declared to bo forest within the 
moaning of the Eorest laws, and, consequently, 
to enquire and record to what extent the pro- 
prietary rights of the State are limited by 
legally existing adverse rights of private persons 
or communities : secondly, to arrange for the 
exorcise or commutation of adverse rights so 
recorded, in order to allow of tho property being 
managed with tho view of obtaining the best 
possible return, both for tho present and in the 
future, for the general public. 

The settlement of a forest, which has resulted 
in its constitution as a Besorvo, merely deter- 
mines the rights of the Gorommont and private 
persons over tho forest, and in no Avay aims at 
prescribing the agency by which, or tho manner 
in which, the forest is to bo administered. Tho 
way in which a forest may be managed, or tho 
requirements which it is intended to meet, are, 
in every instance, dictated by local circum- 
stanees. Tlius a Bosorvod forest has not, neces- 
sarily, tho object, as is frequently believed, of 
producing large timber for export or public 
works, but, more often, that of supplying the 

a 
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local domands in smaller timber, fuel, grass, or 
any other forest produce. A forest may bo 
said to fulfil its highest function when it pro- 
duces, in a permanent fashion, the greatest 
possible quantity of that material wMoh iis 
.tUe .general "puBlio; and: at the 
same time yieLds the best possible return to the 
proprietor. 

The settlement of forest lands imdcr the 
forest laws is a step whioh fixes for ever the 
respeotive rights of the Ghorernment and piirate 
persons over the lands while the management 
of the forest is a matter that can be regulated 
by ezeoutivo orders at any time, and in 
deference to altered requirements and varying 
demands. However, the legal obligations im- 
posed at the time of settlement arc the first 
charge on the management. 

The ughts claimed and admitted during such 
scttlemont must bo actually existuig rights, 
vested in an individual or person, or in a defi- 
nite body of persons, such as, for instance, a 
number of oo-oATners, or a village commuTuty. 
They may he rights in gross, unoonneoted A^th 
the ownership of immovable property (houses or 
land), or thoy may ho rights attached to the 
OAvner^ip of suoh property. They may be 
rights enduring only for a oertain period, or for 
the life of tJie person in whom thqy are vested, 
or they may ho rights whioh will p:^ to the 
.heirs of that person, or pass in perpotuity* Trith 
the pronerty to whioh thoy axo attached. Sut 
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they must be existing and vested in some person, 

OT body of persons, who can claim them at the 
time of settlement. 

Under any circumstances, the burden Trliicb 
the forest property has to bear is, as tho la^vs 
stand, clearly defined, the amount of timber or 
firewood which it ammally owes to right-holders 
should be fixed in perpetuity, as well as the 
number of cattle which may graze in it and 
the seasons dming which they are to be ad- 
mitted, and finally the total extent of right 
should never exceed the productive power of 
each forest property. 

The majority of forest settlements have been 
made on this strictly legal basis. They do not 
preclude Government from utilizing the areas 
settled in any way they may think fit, or to 
benefit the surrounding population by the free 
grants of forest produce contained in such 
reserves. 

The title to the forest property having beennmiarMfiM, 
secured, its permanent demarcation was the 
next step to bo provided for. Progress was 
naturally sbw at the outset, but as the Depart- 
ment grew in strength, the work was taken in 
hand in every province with great vigour, and 
at the dose of 1897-98, 93,068 miles of bound- 
aries, out of 141,204 milos requiring artificial 
demarcation, were complete and in good ordor ; 
as a matter of fact it may be said that the 
work is up to dato, for the boundary lines still 
to be provided with permanent pillars and posts 
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mainly represent the boundaries of lately sanc- 
tioned reserros. 

Almost from the very outset it Tras found 
that the ordinary topographical maps irere 
insufficient in acouiaoy and scale for the pur- 
poses of forest administration, and as tho areas 
set apart as State forest proper^ increased, and 
a more systematic and consexrative treatment 
uras gradually introduced, the demand for suit- 
able maps grew moio and more acute. l?or 
soToral years this urant was supplied by prorin- 
oial and local agenoy, but it soon became 
evident that these eHorts urere in most instances 
not Buffioiently controlled. Here and there, no 
doubt, useful and reliable maps \rere produced, 
but generally i^ealdng the administration 
obtained insufficient data in comparison Trith 
the amount of money which was spent on 
survqrs throughout tho oountiyi aud the maps 
varied far too much in charaoter to make them 
generally intelligible and useful. There was a 
great variety in scales and in the signs and 
colours used to indicate topograpbioal detail and 
the charaoter of the forest which varied in each 
province and frequently within one and the 
same province; and even those maps which 
sufficed for local requirements were generally 
useless for geographical purposes, as they were 
unconnected with each other or with the sui- 
tes executed by the Survey of India. 

The aTi-nual acoounts showed, moreover, a 
gradual but steady increase of espenditure 
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undor the head -of sun'eys, B'hich amounted 
in — 

B 

1870>71 to 31,903 (Aolnals) 

1871-7S to <1><1,828 (Eovi«ed Estimate) 

1878-73 to 48,400 (Budget Estimalo) 

exclusive of the pay and travelling aUowance 
of officers and the feed and keep of elephants 
employed by them« which were charged to other 
budget headings. 

It was consequently decided to constitute a 
separate agency for forest surveys, and thus the 
Eorcst Survey Branch was created by the Gov- 
ernment of India’s Bosolution No. 10, dated the 
17th Ootober 1872, and placed under the imme- 
diate control of the Inspector-General of Forests. 
Captain F. Bailey, It.E., at the time a Deputy 
Conservator in the North-Western Provinces, 
was entrusted with the organization of the 
Forest Survey Branch, and was appointed 
Superintendent of Forest Surveys and Working- 
Plans. This officer displayed great energy, 
ability and tact in organizing this now branch 
of the servioo and in bringing it into com- 
plete harmony with the Survey of India, who 
have ever since fuUy aocopted the Forest Sur- 
vey Branch work for topogrnx)hical purposes, 
no presided over the branch for ten years, but 
during the second quinquennium, when ho was 
also entrustod with the organization of tho Forest 
School — of which moro hereafter — ^tho actual 
working fell to a groat extent on Mr. W. n. 
Boynolds, who had been connected, as Assistant 
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to Captain Bailoy, mth tho now organization 
from the ontset. 

In 1883-8^ Mr. Boynolds was placed in in- 
dependent ohargo of &e Forost Surrey Biancli, 
and has over since conducted this important 
business with great eredit to himself and profit 
to tho State. K'aiiTCS of the country wore 
formerly not utilized in professional surreys in 
India, hut insubordinate positions and on unim- 
portant work. Mir. Beynolds has proved in 
practice, by employing a constantly increasing 
proportion of fairly cduoatod and practically 
and carefully trained natives on work which 
was formerly only entrusted to Europeans, that 
tho native agency is sufficiently trustworthy 
and able too for tho moro important branches 
of survqr work. Ho has thereby materially 
reduced the oost-rat(» of tho Forest Survey 
Branch udthout in tho least impairing the ac- 
curacy and neatness of tho maps turned out, 
which can stand comparison with those produced 
by any other agency. In doing tliis Mr. Beynolds 
has loyally and successfully carried out tho 
principle of tho Indian Forest D^artmont to 
employ natires of tlic country as far as pos- 
sible and to educate and train them for their 
work. 

In addition to this we hare constantly in- 
creased the outturn and have thereby lowered 
the proportion of the cost of control to that of 
execution, so that tho present cost-rate probably 
rqwesents tho miniTniiTn for which a reliablo 
survey can be turned out in India. 
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The following table shows the quinquennial 
outturn of the surveys completed and the total 
cost of the Porest Surrey Branch for each 
period : — 


Pbbzod. 

Sqnoro 

miloa 

tar 

period. 

Total 

Expen- 

dltweOit 

period. 

1 

Armgo 
anmher of 

HqilATO 

ndioi poT 
ywca 

Arenigo 

oxpon- 

ditareper 

yoer. 

Aroiugo 

ospen- 

dituxe 

pos 

sqnoro 

mile* 



n 


B 

B 

1878-74 to 1877-78. 

1,281 

3,1^009 

200 

62,011 

211 

1878-79 to 1882-83 . 

1,899 

2,20,608 

820 

41,121 

138 

1883-81 to 1887-88 . 

2,978 

8.27,091 


66.580 

110 

1888-89 to 1892-98. 

0,481 

6,28.661 

1,291 

1,08,182 

81 

1893-91 to 1897-93 . 

10,860 

8,01,211 

2,076 ' 

1,60,248 

77 


The standard survey of the Porest Survey 
Branch is 4i inches to the noile, but during the 
later periods the following surveys were mado 
on a larger or smaller scale : — 



18" 


I* 


Sg. nlln. 

BeJuiiit, 

Bg ailM. 

1883-84 to 1887-88 

• ••• 

1,890 


1888-89 to 1802-93 

. 480 

10 

1,760 

2,102 

1808-0410 1807-98 

. 816 


Tom 

. 1,266 

1,406 

3,042 


In 1873, when the Porest Survey Branch 
was constituted, the Survey of Tnilin. vras still 
e 2 q)anding and had more work than it could 
accomplish, and it was at the time contem- 
plated to e^qiand the Porest Survey Branch so 
as to meet all demands for forest surveys in 
India. This programme was not, however, 
carried into effect. Tho requirements of the 
Department for reliable maps rose more rapidly 
than was anticipated, and though it might 
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have lieen possible to arrange for this by a 
corresponduig inorease of the IFarest Surv^ 
Bianoh, it was deoideds in view dE the large 
survey establishments already in the service of 
the State, for whom employment would have 
to be found within a few years, not to ei^and 
the Borest Surv^ Branch, but to utilize the 
seivioes of parties of the 8urveyor>General’s 
Department for forest surv^s as their services 
became available from time to time. 

The iSrst forest surveys executed on the scale 
of 4' to a mile by the Survey of India were 
those of the Tbbna District in the Bombay 
Premdenoy, carried out in oonjunctian wilii 
the survey of that district. They were begun 
in 1881-82, In 1882-88 the survey of the 
Dangs in the same Presidency were added. 
During the next year a Survey of India party 
was also employed in Burma, and work was 
carried out in the Bawalpindi Division of the 
Punjab. Since then parties of the Survey of 
India have been constantly employed on forest 
surveys in Bombay and Burma. In 1887-88 the 
Survey of India Department extended its forest 
survey operations to Madias and the Central 
Provinces, where work has been carried on by 
them ever sinoe. 

The following table shows, in square miles, 
the extent of forest surveys carried out both by 
the Porest Survey Branch and the Survey 
India Department in the various provinces 
till the end of 1897-98. A map diowing the 
progress up to date is also appended : — 
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In 1880«90 it D’as decided to provide for 
the reoruitment of the superior stall of the 
Porcst Survey Branch through the Survey of 
India Department, and the Superintendent 
and his assistants vere absorbed in the general 
cadre. 

' Year by year it bcoame more evident that 
a survey branch, specially organized, controlled 
and handled for the h^d of work required 
by the Porest Dopartmmit, worked at a very 
much smaller cost-rote than a now parly freshly 
introduced to forest surveys. As a matter of 
fact this is the history of the Porcst Survey 
Branch itsdf. At the outset its work was 
esqiensivo, oven more so than that of tho Sur- 
vey of Lidia Department, but as oxporionce 
was gained tho cost-rate diminished rapidly 
and in whatever province (Pimjab, tho Central 
Provinces or Burma) tho Porcst Survey Branch 
worked side by side with parties of tho Survey 
of India, the cost-rate per square mile of tho 
former was invariably much loss than that at 
which tho latter turned out their work, tho 
difference averaging nearly dO per cent. It 
thus became evident that arrangements must 
bo made by 'which a certain section of tho 
Survoyor-Gcncrars Department should bo made 
permanently available for forest surveys, and 
it was decided to constitute a branch of tho 
general department as "Forest Surveys of 
India," and to organize it somoivhat on tho 
linos of the present Porcst Survey Branch, 
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Trhioli tmdor tliis plan became absoibcd in 
the Surrey of India Department. 

So for the programme Las only been given 
cfFeot to in tbe provinces directly under the 
Government of India, vrhero tbe Forest Surrey 
Branoli has been amnlgamatcd irith Survey 
of India parties employed on forest surveys; 
but it is onntemplated to ostend the scheme 
to the Madras and Bombay Fresidenoies as 
weU. The Surveyor-General -will be in pro- 
fessional control, but the Inspector-General 
of Forests will, in consultation with Local 
Governments, decide what surveys shall bo 
executed, on what scale and with what degree 
of detaU. He wiU also examine and cidticise 
the annual budget for the surveys executed 
under his diiectionB. Mr, Bieynolds has boon 
entrusted with starting the new programme 
and the time of his service has, for this purpose, 
been extended till October 1900. 

The advisability of a systematic working of 
the Indian forests hod frequently been uiged 
during the earliest days of Forest administra- 
tion, but until Mr. Brandis arrived in Burma 
no practical stops whatever wore taken towards 
this end. Mr. Brandis set himself at once the 
task of ascertaining, by means of numerous 
linear valuation surveys, the available growing 
stock in the forests under bis charge, and trained 
his assistants, both Europeans and Natives, to 
assist hitn in the work, and on the basis of the 
estimates thus framed and of the analysis of the 
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rates of growth on uum^ons stumps and logs, 
ho oaloulated the annual possibility and framed 
preliminary working-plans. They were natur- 
ally plans drawn up on somewhat general lines, 
but they were prepared with extreme caution 
and hardly over erred on the side of over- 
exploitation. These plans were our accepted 
guides for many years after Mr. Brandis had 
left the province, and w’ere deviated from only 
when more detailed enquiries proved that any 
particular forest tract was able to produce a 
larger yield than had previously been accepted. 
During the first years of Mr. Brandis’s In- 
spector-Generalship the preparation of preli- 
minary working-plans in other provinces de- 
volved to a great extent again on bimself, and a 
few years later to some degree on Dr. Schlioh and 
myself as well. Gradually, as more profession- 
ally-trained officers became available, the collec- 
tion of daia and the preparation of working-plans 
were undertaken in a more ^stematic manner in 
the various provinces, principally in the North- 
Western Provinces, Burma and the Pimjab, but 
no regular system existed for the preparation 
of such plans, and there was no recognized con- 
trol ensuring that the provisions of accepted 
plans would be permanently carried into effect. 
. At the outset all forest receipts and charges 
were Imperial, and the officers of the depart- 
ment were on one general list. The Local 
Governments had thus no direct financial in- 
terest in the working of the department, and the 
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olficoirs looked to ilio Inspcctor-Gunoral to hring 
thoir services to tlio notice of the Imperial 
Government. Tints a fairly eilicient control 
was maintained througlt ilio Inspector-General 
of l^'orcsls. In 1882, liotvovcr, the department 
was dccontralized, and the Ijoeal Goremmonts 
oibtainod a direct interest in the surplus pro- 
duced from tlieir forests, and the officers who 
made it wore praised. ' Tlicn it became a matter 
of difficulty to restrain ilio working of valuable 
forest property within tbo limits of its porma- 
nent possibility as laid dou-n in iho proliminaxy 
working-jilons. In tbo valuable edl forests in 
Oudh the annual outturn was actually forestal- 
led for many years, and oven wbero no over 
exploitation took placo, as for instance in 
dopartmcnially-workcd forests in Burma, tbo 
local officer, myself at tbo timo, was suspected of 
a tendency to over-foil. As a matter of fact, I 
•was in possession of a more efficient and cner- 
gotio stall than my predecessors, comprising such 
officers as lilcssra. mil, Oliver, and Poport, who 
have all made a name for themselves in the 
annals of forestry in India, and wo gleaned the 
forests of dead timber that had hcon left behind, 
and removed mature trees from the narrow 
hands between the paddy fields, and only in- 
creased the outturn from reserves, when de- 
tailed enquiry proved this to ho admissible. 

Howovor this may he, fho fact remains that 
the Govomment of India lind fallen out of 
touch with the exploitation and managemont of 
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the yarious forests. It was then that Dr. Sohlioh, 
who was Inspector-General at the time, con- 
Geired the idea of centralizing the control of the 
preparation of regular working-plans, and of the 
future forest management under their provi- 
sions, and obtained the sanction of the Govern- 
ment of India to his plan in 1881'. Ibis was 
one of the epoch-making events in our forest 
history. The Working-Flans Branch, which 
up to tliis time had esisted merely in name, 
was mode a reality, and the powers of control 
which remained vested in tho Inspecior-GionGral 
of Forests were greatlj' increased. Hie prepar- 
ation of workii^-planB continued to bo carried 
out by local agency and under orders of the 
Local Governments, but imdor the teolmical 
advice of the Inspector-General of Forests, who 
even after completion criticizes each plan and 
submits it to the Local Governments with a 
recommendation or otluuwiso. The Local Gov- 
ernments accept the plans and sanction them 
if they think fit. Provision was made for cases 
in which Local Governments disagreed mth tho 
instructions issued by the Inspector-General of 
Forests, for a decision by tho Government of 
India. .In spite of this, tho policy of giving tho 
Inspector-General of Forests such large powers 
of indircot intorfcrcnco ivith provincial forest 
management was severely attacked, but the 
Government of India remained firm, and wisely 
so. There have been but few diitoronccs, and 
in no single instance has the Government of 




188 


ronrsTJiY is biutisii isuia. 


India boon appealed to. Tlio machinery 'n’orked 
as smoothly as could bo desired, and tlic Govern- 
ment of India, through the Inspcctor-Gonornl 
of ITorcsts, obtained all the control required 
over the forest management in the various 
provinces comprised in the Bengal Presidency. 

The progress has been as great as could bo 
expeoted ivith the number of olBccrs available 
for the \rork. By the end of 188d-S6, only 109 
square miles u'ero worked under regularly sanc- 
tioned working-plans. In 1880-87, this area 
had risen only to 3S0 square miles, but by the 
end of 1897-98 it had inorcased to 10,630 square 
miles, and in July 1 899 conijuised about 20,000 
square miles. The above figures only refer to 
tlio Bengal Presidency, where at iirescnt about 
iwo-iifths of all reserves arc worked under 
regular detailed working-plans. In Bombay ' 
and the Madras Presidencies, tlio preparation 
and control of working-plans is entirely local, 
and there is no technical adviser bc 3 ^ond the 
Conservator who submits the plaxis. In the 
Bombay Presidency, regular working-plans 
existed at the end of 1897-OS for 2,4 8di square 
miles, and were under preparation for an addi- 
tional area of 3,614i square miles. In the 
Madros Presidenoj' the staff has hcen too much 
occupied with forest settlomeuts, and, as regards 
working-plauB, a oommonooment has but lately 
been made. At the end of 1897-98 plans existed 
for only 201 square milo^ but were under 
preparation for another 1,101 square miles, and 
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may novr be expeotod to incxease rapidly. A 
map is appended sbo'\ring tbe progress made in 
the preparation of inrorking-plans up to the end 
of 1897-98. 

Similar progress has been made in the charac- 
ter of OUT Indian urorking-plans. Some of our 
earlier plans *(7(0:6 orer-elaborated, the princi- 
ple of the weakest link in the chain had fre- 
quently been overlooked, and enumeration of 
the young stock and sometimes of inferior kinds 
of trees had made them too costly in time and 
money in comparison with their final prescrip- 
tions. The plans, however, which have been 
prepared during the last eight years are well 
balanced and practical in every respect. In 
the Bombay Southern Gircde, however, a tend- 
ency seems still to exist to carry out the prelim- 
inary work in too great detaU. 

Experience has proved the wisdom of central- 
izing the contrd of existing working-plans in 
the provinces imder the Gevemment of India. 
At tho beginning, especially when a change of 
officers had taken place, deviations from the 
provisions of such plans were the order of tho 
day, and wore more frequently, than not, carried 
out without the sanction of the Local Govern- 
ment or even of the Conservator, who under 
the Eorest Eepartment Code is permitted to 
sanction certain changes. Often such devia- 
tions wore not even reported, but they were 
necessarily found out by tho Assistant In- 
spector-Goneral in charge of the Working-Plans 
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Branoli in flie rnspectcnr-General’a office, anS 
Trere promptly ’bronglit io tbe notice o£ tbe 
Conservator or the liooal Government ; explan- 
ations were called for and the anthoiily^ re- 
quited for any deviation that might have taken 
place. By a strict adherence to this polioy on 
the part of the Xnapeotor-General of Forests, 
the necessity of the dne ohservanoe of the pro-' 
visions of regnlarly sanctioned working-plans 
was gradually recognized, and there is now 
little to find fault with in this reject. CChongh^ 
however, the control is now much easier than 
it was at the outset, the increase in the numher 
of working-plans much more than counter- 
halances this, and the examination of the annual 
control forms throws a great hurden on the 
Office of the Inspector-General of Forests whicdi 
year hy year hecomes a heavier one. It may 
at some future time hecome advisahle to decen-' 
tralize the control or to appoint another gazet- 
ted officer to assist the InGpeotor«General and to 
snaterially increase his office establishment. 

The postihiliify of deviation which ciroum-' 
stances 3nay reiser necessary or advisahle has 
been fully recognized, and ample powers have 
been conferred on local Conservators to meet 
it. The rules on the subject stand at present 
as follows : — 

" As xegfards deviations from an approved working- 
plan, not amo nnting to a revition of the general scheme 
of m ana gement, exploitation in. defimt (cither as rsgards 
material or area) may be permitted cm the order of tho 
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Conservator, who will, however, subsequently report 
results to the Local Govoinment, and, in cases where the 
deviation from the provisions of the working^plan is 
consideiablc or oontinuotis, obtain the sanction of the 
Local Government thoieto. llie previons sanction of 
the Local Govemment shonld, in ereiy case, be obtained 
when it is proposed to exploit in excess (either as regards 
nmterial or area) — provided such excess is not caused by 
the accumulation of balances due to deficit exploitation in 
previous years — or when it is contemplated to change in 
any way the character of the e'qiloitation. Conservator*, 
may act in antitipation of the Local Government’s sanc- 
tion in the case of fire or other serious accident,' or in 
case of exceptional seed-years, necessitating a sudden 
change in the plan. Copies of the orders of the Local 
Government sanctioning such modifications should bo 
forthwith for^vardcd to the Inspector-General of Forests.” 

Tlio Inspcotor-General is assisted in the work 
of control by tho Superintendent of Working- 
Plans, who is also Assistant Inspector-General 
of Porests, who is, for spooial qualifications and 
merit, drafted from time to time from tho yari- 
ous Proyincial Lists. Tho following officers 
have serrod in this position 

Mr. J. W. Oliver (Burma List), now Conser- 
vator of tho School Porest Circle and Director 
of the Imperial Porest School. 

Mr. B. n. C. WhittaU, died as Conservator 
of the Punjab. 

Mr. B. P. Donsoy (North-Western Provinces 
List), Conservator, Central Circle, North-West- 
ern Provinces and Oudh, now on furlough. 

Mr. E. E. Pernandoz (Assam List), now OM- 
ciating Conservator, Central Provinces, North- 
ern Circle. 
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Mir. "W. 33. D’Arcy (Punjab List) — ^nutbor 
of n valuablo trantiso on 'Worldng-plans— died 
as Conservator of tlio Central Circle, North- 
Western Provinces and Ondh. 

!Mr. .T. L.Pigoi (Assam List), now Conserv- 
ator of Porcsts to tbo Mysore Government. 

^Ir. C. G. 33. Pordyco (33ongnl List), ofli- 
eiated during a three months' vacancy. 

Mr. P. Bcadon ]3iyant (North-W estern Prov- 
inces List), for 3^ years. 

]Ur. G. S. Mart (Punjab IJst), officiated 
during a three months* vacancy. 

Mr. J. H. Lace (Punjab List), since 22nd 
Pebruary 1900. 

^ ™ forest-growing countries, a 

largo proportion of our Indian timber is con- 
voyed by water, and avo have magnificent 
water-ways in all our largo streams, especially 
in Burma, Assam and Bengal. Many of our 
hill torrents also arc efficient fioating streams 
and carry our outturn of pino sleepers and 
scantlings to the plains. However, many of 
onr Indian forests are landlocked and are only 
gradually being connected with the main trans- 
port lines of the country. 

It is a well reoogniz^ fact that the greater 
part of the prioo paid by the consumer for - 
timber and other forest produeo is represented 
very frequently by the cost of its transport, 
and that it is consequently the duly of the* 
Porest Department to facilitate this as far as 
possible. It is also acknowledged that the State 
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shares in the advantages gained by improved 
means of commnnioation, in obtaining better 
prices for the raw products of the forests, and 
in many instances by making them saleable at 
all. 

In addition to improved moans of communi- 
cation, rest-houses had also to be provided in 
the forests to shelter forest officers from the 
inclemency of an Indian summer and the rains 
of. the monsoon : quart(u% had also to bo built 
for the executive and protective staff. 

All these works are so scattered that the 
only possibility of ganging the progress made 
is by the expenditnro under this heading. 

Sefore 1880-81 the approximate expenditure 
on communioations and buildings amoimtod to 
Bl,30,000 per annum, or 2'28 per cent, of the 
gross revenue. Prom then till tho end of 
1884-86 the expenditure averaged fi2,30,000, 
and tbo outlay on communications and build- 
ings amounted to 2*48 per cent, of tbo gross 
revenue. Prom 1885-8G to tbe end 1807-08 
the expenditure averaged B3,47»000 per annum, 
amounting to 2*28 per cent, of tho gross in- 
come. During tho last six years, however, 
tho expenditure has risen a little more rapidly ; 
hut oven in the last year under review it only 
amounted to B4, 86,000, or 2*73 per cent, of 
tho gross revenue. This con hardly ho oonsi- 
dered sufficient, and a larger outlay would 
probably i}rovo remunerative from tho outset; 
hut there is too much work of other kinds, and 
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fihe Porest Department liave till noTT restricted 
themselres, as a rule, to the most important 
works connected with immediate exploitation. 
A vast field for their energy is still before 
them, but the work cannot be rushed and oaro- 
ful enquiries must precede the expenditure of 
money. Moreover, tho system of major export 
lines, such as railways and metalled roads, is 
still constantly devdoping, and good feeder- 
roads, which would conneot our forest road 
system with the main arteries of trafiELo, are 
only riowly advancing. 

Purest tramways are as yet used to a small 
extent, only 80 miles being employed through- 
out the Pmpire. As regards roads, the North- 
Western Provinces and Oudh are furthest 
advanced with a complete system of cart-roads 
in the Oudh Circle and a good net-work of 
similar roads in the Central and School Circles. 
In Berar also oonsiderahle progress has been 
made, and the once almost inaccessible Molghat 
forest tract has been opened out. This was 
done by Mr. Bagshawe, the present Conserv- 
ator, an excellent road engineer, who is also 
closely connected with the system of fine hill 
roads in the North-Western Provinces, most of 
whioh were made — whoa Captain Groig was 
Conservator — by Messrs. Bagshawe, Wilmot 
and Colonel CampheU. 

Some other measures taken for facilitating 
exploitation deserve mention, amongst them tlie 
blasting and regulating of floating-streams and 
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tlio comtraotion of slides. TIio regulation of 
lloatmg-siieains in Bvu^ma has been ocmstantly 
prooGcdod udtli. over since it was started by 
Br. Brandis, and much good work has been 
done in this connection. The lessees, csxie- 
oially the Bombay'Burma Trading Corpora* 
tiou, hare done a great deal in this respect, 
from self-interest no doubt, but the State 
inherits the improvements made. 

Considorablo attention has been paid to tim- 
ber slides, mainly in the Himalayas. Tho most 
important as regards size has been tlie Bakani 
slide in Chamba, which was planned by the 
writer and constructed by Mr. McBonell, now 
Conservator of Borcsts, in Kashmir, by means 
of wliioh full sised logs, oontaming up to 3G5 
cubic feet each, were sent to tho floating river, 
a distance of 3 miles, from an otherwise per- 
fectly inaccessihle forest. Smaller in construo* 
tion, hut of great length and extremely romu- 
norativo, are tho sleeper slides in tho Jaunsai* 
forests in tho North-Western Frovinocs, the 
earliest of whioh were built when Captain 
Groigwas Conservator of the present School 
and Central Circles in the North-Western 
Frovinces. 

The general protection of tho Indian forests Genemipnteefiaif 
was, at tho very outset, a matter of great 
difficulty, as tho people has first to ho taught 
that causing injury to a forest constituted on 
offence ; for, as already explained in previous 
pages, pcoplo in olden times not only took what 
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required, but destroyed forests and forest* 
growth uudheoked. Xhus iu Burma, for in- 
stanoe;, it was quite usual to fell a tree in order 
to odlleot leaves for cigarette wrappers. Areas 
amounting to thousands of square xniles were 
everywhere annually destroyed by axe and fixe 
for the sake of reaping one iff perhaps two, 
often precarious, crops of cereals sown in the 
a^es ; cattle and even goats grazed unchecked, 
n-Tid forests were fixed to provide more exten- 
sive grazing grounds. Boundaries of forest 
property, though frequently diown on the 
maps and somefames indicated on the ground, 
had no practical meaning ; and the forest in- 
side the houndaries were maltreated in the 
same manner as those outside. These abuses, 
which were dear to the Indian raiyat and olung 
to with the tenacity and ultraoonBervatiBm of 
the peasant, had to he stopped and regulated in 
order to make practioal forest conservancy 
possible. The question of general forest protec- 
tion, or forest pcdioe, has caused more ill-feel- 
ing and misunderstanding than any other part 
of the Porest Administration. On the one side 
was found the over-zealous Porost OfGUser who, 
from the day the forest was made over to his 
dhargei, wished at onoe to proteot it with striot- 
ness; and, ontihe other hand, the sometimes 
over-sentimental Bistxiot Offieer, desirous of 
being the ** ma~bap^” of his people. Tliese of 
course are extremes, hut th^ existed and may 


* Solo parent— father and proteetw. 
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still bo found licro and thcro. On tlio whole, 
however, luatters regarding the general protec* 
tlon on forest have reasonably dovclopod, muoli 
more so than could have been expected at tbo 
commenoemout. Loss friction has naturally 
boon caused in provinces whoro largo forest 
ureas permitted of n more gradual introduction 
of strict protection. It has been usual in 
annual reports to gairgo Iho success of forest 
protection from tal)lcs exhibiting the number 
of cases regarding forest offences taken into 
Court, as compared Avitb the number of con* 
victions obtained, and tho number of eases 
voluntarily compounded with tho ICorcst Offi- 
cer imdor tho x^i^orisions of the Forest Act. 
'Phis no doubt convoys a proof that the people 
aro not, as a rule, unnecessarily harassed hy 
Forest officials ; and considering how difficult 
it is to bring a forest otTcnco home to the cul- 
jirit, the percentage of convictions, now 
^ amounting to 81 per cent., is sufficient evi- 
dence of tbo leniency and carefulness at pre- 
sent exercised by the Forest Administration in 
this respect. Tlio true gauge of an efficient 
protection, however, is iho present state of each 
individual forest, and on this point it is impossi- 
ble either to tabularizo or generalize. It may, 
however, bo said that, on tho whole, protection 
against forest ofFoiiocs is much more cITcotive 
now than it was some years ago ; and when wo 
find that the productive power of Government 
forest property i^ on Uio decrease or is not 

u 
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improTing, the Teason for this is generally not 
attiibutahle to want of protectian, hut to he 
found in the exercise of rights awarded in 
excess of the potential capabilities of a forest, 
or in the rapid growth of undefined privileges. 
Both of these are contrary to the forest laws, 
but they are in places still allowed to occur. 

Eize-proteoiion ia the most difficult pro- 
blem the Indian Borest Administration has to 
deal with. The nature of the climate favours 
the spread of fire, and during the hot, rainless 
season the forests aro filled with dry leaves, 
herbs and grass, and become as infiammahle as 
tinder. A spark, and the country-side is abluze. 
This is bad euoi^h, but we foresters here in India 
have not merely to deal with fires which owe 
their origin to acoidonts, carelessness or crime, 
but have to fight against an immemorial 
custom of the whole peo^e, 010., that of firing 
grass lands and forests all alike, in order 
to clear away rank vegetalaon and to make* 
place for a new grass crop ; and once lit, the fire 
is albwed to spread wherever it finds nourish- 
ment and wherever the wind may carry it. 
Kwnri, jhtim, khU, and famgya cultivation 
differing only in name in the several provinces 
by which a plot of forest growth is felled and 
burnt to make place for one or two seasons’ 
crop of cereals — ^though entirely stopped in 
several provinoes, is still practised to some 
extent throughout a largo portion of tho 
Empire, and as a rule no precautions aro taken 
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against Uie spreading *o£ the fire. Exceptions 
to this are found in the Karemee hills on the 
Thonkyegat in the north>cast of Burma and in 
the Garo hills, Trhoro the people themselycs are 
most oaroful to protect their uncultivated 
Jhtmed areas, — called JPoonzoJia or dri — ^from 
fire. Cases where fires spread from the land of 
one village to that of another, are as a rule 
settled hy the payment of large fines, hut have 
frequently led to sanguinary frays. An incal- 
oulahle amount of good has already been done 
during the last 10 or 15 years by the 'gradual 
prohibition of Kwnri cultivation; and at a 
low estimate forest which was formerly razed 
to the ground onoe every 15 or 20 years is now 
permitted to grow up on 5,000 square miles 
vithinthe Government forest property of the 
Central Provinces alone. Though, however, 
saved from entire periodical destruction, the 
areas are still overrun by forest fires. These, 
in certain provinces almost general, conflagra- 
tions are the chief reason of the barren 
character of so many of our Indian Hill ranges, 
and are more closely connected' with distress 
and famine than is usually supposed. G?heir 
influence is more hurtful in proportion to the 
dryness of the region in which they occur. 
This state of things is of course incompatible 
with increasing civilization, and cannot conti- 
nuo long;. for the people, whose property is 
damaged by such conflagrations, will sooner or 
later seek the protection of the Courts — a 
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pttitection wliich at sonfe future time ruU pro> 
bably be impossible to withbold even from rigbi- 
holders in Govoroment fmroats. Porosts and 
iraste landSj Tvitb the exception of reserves and 
protected forests and village forests constituted 
under tbo Act, are at present practically un- 
protected by the law of the country, and it ruU 
soon become a matter for consideration Riictber 
the special circumstances in this respect irill 
not necessitate special and more extensive 
measures. 

In the early days of forest administration 
another groat diifioulty .R'as a most marvellous, 
now almost inorcdihle, apathy and disbelief in 
the destructiveness of forest fires. It Rras 
argued that forests exist and produce market* 
able timber which from time immemorial have 
heeu overrun by jungle fires. This could not 
be denied, and it rus useless that the forest 
officers preached tliai the forests wero dete- 
riorating gradually, mid pointed to the nu- 
merous treeless bamboo jungles and grass 
savannahs. Tlie people would not believe timt 
the majority of these areas had been once forcst- 
clad. 


It takes a long time before a mixed deci- 
duous forest in India is ontird.y eradicated. 
Amongst the numerous species of which it is 
frequently composed, there are many which 
have a thick bark, a tougb lifei, and a marve- 
lous power of resistance against fires. After a 
fire has swept a few times over the forest, the 
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compactness of its oonopj gets destroyed and 
each sucessire fire leares it more open. This 
being the case, the danger is reduced to a 
ground fire, urliich cannot touch the crown of 
the trees, between which the interspersed dead 
trees glow year after year hko a torch till they 
are gradually consumed, doing but little and 
constantly less harm to their wider and wider 
disconnected neighbours. As time goes on the 
process of destruction becomes thus slower and 
slower, hut tiio end is none the less certain. 

ITlien the Forest Deportment came into 
esistence, the great majorily of the forests in 
India, eKoepting, <k. oom’se, the evergreen 
jungles and tracts which for some reason or 
other were self 'protected from fire, w’ere in an 
extremely poor condition, open and interspersed 
with grass blanks, large areas frequently con- 
taining no tree-growth wimtever. Many arc 
still in the same state, and some have even 
gone further backward, because of the impos- 
sibility of estending fire-protection more rapidly 
than has been done. 

'Where the whole country-side is ablaze each 
hot w’eather, it is only by isolation that certain 
areas can be protected. The work was started 
in Madras about 1860, but the records are in- 
complete and perhaps refer only to the !Nilam- 
bur plantation and some other selected portions. 
However that may have been, the work did 
not progress, and as late as 1882 wo only find 
300 square miles under protection, and in our 
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forest records we are accustomed to look at tlie 
protectiou of the Soil forest in the Central 
Provinces, as the first p^^actical solution of the 
problem on which all future extensions were 
based, with such modMcations as the condi- 
tions of the forests and. undergrowth rendered 
advisable. Pori is also one of our show places 
representing an entirely restored forest, which 
must convince the m(^ sceptical of the ad- 
yantages of continuous fire-protection at any 
cost. 

Major (now Golond) Pearson’s name is for 
ever connected with that admirable piece of 
work. Captain (now Colonel) Doveton, Mhjor 
Pearson’s successor, extended fire-protection in 
the Central Provinces with the greatest energy 
and success, and reduced the cost of the opera- 
tions to a minimum. In the meantime Major 
Pearson introduced the same methods in his 
new charge, the North-Western Provinces. In 
Bombay also fiire-proteotion was taken up 
fairly early and nearly 7,000 square miles are 
reported as protected in 1881. 

Though the work was practically taken in 
hand only in 1866, 11,000 square miles of forest 
land were at the end of 1880-81 artificially 
protected from fire; by the end of 1884-86 
this area had been inmeased to 16,000 square 
miles, and is now 32,000 square miles. 

On the one side this gives, however, a more 
favourable view of the question that is really 
the case, for the success of operations varies 
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considerably; and areas saved one year may 
be burned over in another; but on the other 
side the fact must not be lost sight o£ that the 
area under the control of the Department con- 
tains much forest which is protected by its own 
natural conditions. 

The forest laws give sufdoient power to 
protect our rosoryed forests from fire, and are 
sufficiently stringent even in the case of pro- 
tected forests, but do not alTcct the open 
jungles, which frequently abut on moro valu- 
able forests. These may be burned unrestrict- 
edly, and are a cause of great danger to forest 
areas which it is desired to save. It is tlierc- 
fore evident that only those areas which have 
been artificially isolated by fire-linos and out- 
ward burning enjoy a sufficient legal protec- 
tion. It is under those ch’cumstaaces a note- 
worthy fact that in several localities a gradual 
change is taking place in the regular institu- 
tion of firing the waste lands, ospeoially where 
grass is valuable. The power of tho general 
GivU administration of the country is also year 
by year more actively directed towards tho pre- 
vention of forest fires, and on tho whole tho 
progress made in this direction is sound and 
steady. 

Annual stntomcnts aro prepared which shoAV 
the progress and cost of firo-piutcction in the 
various provinces. They are very interesting 
and instructive, as showing the advances made 
year by year, but useless for comparison of 
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the work in. the yarious proTuices, for it is very 
ohrious that it is almost imposcdhle to eorrectlj/ 
oompaie the results of jSie-proteotiozi in any 
two forests even, the difiEloulties in the two heing 
probably so very different — ^the length of the 
fire season varies, the numbetF of dewless nights, 
the force of the wind, whether variable or 
constant, and the hou» of the day or night that 
it blows ; the facilities for procuring assistance, 
the presence or absence of forest villages, the 
good'Will of neighbouring villages, the exist- 
ence of rights of grazing, of collecting minor 
produce; the existence of main highways of 
traffic through or near the protected area ; the 
length of boTindary and fire-lines ; the way the 
lines run, whether along cultivation or along 
open forest, whether out in forest or in the 
open, whether consisting of streams or ridges, 
roads or out lines ; the scarcity of water, the 
dearness of provisions, the value of the labour 
obtainable, and many others which will ocour 
to any forest officer. The return lately pre- 
scribed and submitted in abstract in the annual 
Beports, analyzing the origin of forest fires, is 
very useful, for it shows at a glance where the 
chief dangers lie in each forest and thus faci- 
litate them bdng met. 

Some provinces, however, notably Burma, axe 
still somewhat backward as regards fire-protec- 
tion. No doubt the difficulties in these local- ' 
ities are much greater than in others where we 
have been more successful, but my parting 
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adrioe is to oKtond firc-protoction. 'V7liereyer 
feasible. Such extension, bowover, must be 
effeotiTO ; the taking np of noyr areas beyond 
tbe power of tlie establisbment to deal with 
often leads to the burning of a larger peroon- 
taga than before and is worse than useless. 

Q^o annual cost of fire-protection is at 
present a little aboTc B3,00,000, and amounts 
to less than 2 per cent <£ the gross rerenue. 
There is no question that this rate of insurance 
is mudi too small, and I trust it will double 
itself before noany years hare elapsed; but we 
are handicapped by the amount of supervision 
wo can afford for this important subject. As 
it is, the fire season is the most trying part of 
a forester’s life, from tlie Divisional OMcer 
down to the lowest Eire-Guard, and nobody W'ho 
has not lived through it has any conception of 
the hardships it entails. 

The work begins comparatively early in the 
season with the cutting of grass, herbs and 
bushes ovor miles upon miles of fire-lines, and 
oven at this early period the work has to be 
constantly inspected to see that it is thoroughly 
done. When this material has become dry 
enough to bum, a most anxious and responsible 
time begins; for it has to bo burned withoui 
causing damage to the neighbouring forests, 
chiefly at night when the dew has moistened 
the standing grass and when sparks can bo more 
easily seen. This work becomes more and more 
dangerous as tho season advances, and as the 

X 
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suTTOunding jungle gets drier and more inflam- 
mable. It is at nigbt only that the Trork can 
be safely donoj and night after night the fire- 
gangs have to bo atu'crk. Then comes a short 
period of comparative case, vrhen the fire-lines 
are finished and the surrounding country is not 
as yet ablaze. Soon, hotroror, the sky is red at 
night ivith grass-fires and fires in private and 
unprotected forests, and clouds of smoko uTcath 
the, horizon in the day time. Now ovoiybody 
has to bo on the alert, the surrounding jungle 
has to bo biuncd outward when fires from out- 
side approach flic firc-protcoted forests and the 
belt of safety is not suOioicntly wide. In spite 
of every preoauiion, the fire is sometimes carried 
into a protected forest area by the wind and 
then a fight begins, and compartment after 
compartment is defended till the fire bos been 
got under. Such a fight is often very joutraoted, 
and what that moans under the blazing sun of 
April and 3Iay, followed by a stifling night, 
can only bo imag^cd by people who have lived 
in the tropio plains of India and can bo realized 
only by actual experience. It is needless to 
say with what sense of delight the forest oiDccr 
out hero greets the first showers of the monsoon 
and sees his * fire-traces covered with green 
sprouts of now vegetation. 

From on administraiivo point of view it lias 
to be conmderod whether fiie-protcotion really 
repays the outlay iinourred and all this trouble 
and exposure. An 'opinion expressed to the 




rOBESTAT IN BBXTISH INDIA. 167 


coufcraij is noir a very rare ocourronoe. A foTir 
years ago I miglit still have beoD tempted to 
giro detailed examples of the henelicial in- 
fluonco it Las had on the general aspect of 
forests of aU classes and on their logonoration, 
hut evidence of this is now plentiful and to ho 
seen in all directions, and the necessity of 
malting converts of either individual or public 
opinion has ceased. A few general remarks on 
this subject will naturally appear in the chapters 
on " Aboriculture ” and ** Sylvioulturo.” It 
is, however, not only the tree-growth which lias 
so largely benefited by the protection afforded, 
but the supply of grass andfoddor has increased 
to an oven more oonsiderablo extent. Tins is 
of considerable advantage to the surrounding 
agricultural population, and that its valuo is 
appreciated, when once understood, has already 
been shown by a few isolated coses, whoro tho 
villagers in tho vicinity of firo-protooted forests 
have turned out an masse and unsolicited to 
protect Government forest property against 
approaching jungle fires. 

The denser vegetation, which in almost every 
instance follows fire-protcction almost imme- 
diately, has already had tho most beneficial in- 
fluence in counteracting <nrosion and preventing 
landslips and sudden floods, and tho bods of 
rivulets debouching from fire-protected forests 
contract rapidly and flow in narrow and well- 
defined channels. A'stroamlet, the ]\Iendikola> 
runs through tho Mohwa Bir Beservo in Ajmer. 
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A few years ago it was thirty feet wide where 
it leares the forest block, but sinco the catch- 
ment area has been protected against fix^ the 
w'ater-couiso has gradually been conGned to a 
disfanot deep narrow ohannol. lESuthcr bdow, 
whore it is joined by small streams draining 
unprotected areas, tho bod has maintained its 
original oharactor. In tho Central Provinces the 
smaller streams droininglthoAhiri forests, which 
wore broad and ragged water-channels, have, 
sinoo the forests wore protected from jSreSjO ntirdy 
silted up, all but a narrow bed, and form part of 
the forest grown over with roproduotion. Tho 
Sipna river (Bairagah BesetvQ, Berar), with 
its tributaries, which ore crossed by the EUioh- 
pur-Pili rood, affords also a good example of tho 
effeot of fire oonsarrancy in reducing floods, 
erosion, etc. ’Water-courses in the Biwaliks, 
between tbe Bohra Bun and tbe plains, hare 
oontraeted to half, and even one-tbiid, of their 
breadth under the influence of fire-proteotion. 
Idany have ontirdy filled up and exist now only 
as gentlei, porUy-ororgrown depressions. Bast 
qpring Ihad tho honour of conducting 1^. Hol- 
demess, tho Secretary to the Goremment of 
India in tho Bepmment of Borenue and Agri- 
oulturo, through th^o forests and showed him 
that many ohannds, surnyed and mapped as 
late as 1876, had ocased to exist and wore over- 
grown hy hushes and young sfil reproduction. 
In the case of the Botanmu basin, the sides and 
slopes of tbe IiiHr are now dothod with grass 
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and yonng seedlings, and tlio water no longer 
mshes do'tvn carrying dlt with it ; the conso- 
quenoe is that the floods in the rana have been 
reduoed in rolumo and force, the water-channels 
have become narrower and deeper, and the beds 
ore stocked with grass and thousands of suoo 
and khair seedlings. The little silt which is 
washed down is caught by the grass tufts, and 
the tendency is for oertain bonks in the bod of 
the stream to be raised, while the water- 
channels are deepened. 

On the outer Siwaliks also firc-protection has 
had the most benofioial results, and the upper 
reaches of all streams, ospceially ofthoDhol- 
khand hare been condned into permanent 
bods, and the smaller torrents which existed but 
a few years ago hare filled up and to a groat 
extant already form part of the now forest 
springing up. That on this side of the Siwaliks 
no adequate effect has as yet been experienced 
in diminisliing the freshets, whioh endanger the 
canal works, is due to oxcossIto grazing in the 
lower reaches. 

The influonco of continued protection on the 
continuity and supply of water in springs, tanks 
and wells shows the most divergent results. In 
some places a continuity and regular supply of 
water followed in the footsteps of protective 
measures, whereas in others an immediate 
decrease of the water-supply took place. These 
phenomena were foreseen, and when tho collec- 
tion of water in a tank depends on a rapid flow. 
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like the ooUeotion of rain water from' a roof, 
Tegetation naturally interferes with this process. 
Time is, moieoyer, required before the sub- 
surface flow of water can regain its proper level, 
and our experiments in this respect ore still too 
recent to give reliable results. Water has, how- 
ever, already been found near the fire*protecied 
Danta Beserve in Ajmer at a depth of 16 feet, 
whereas, under very similar oendiiions as regards 
rook, stratihaation and soil, but where the hill 
sides are barren, it is not reached under 25 feet. 

The nomadic and semi-nomadio habits of a 
great proportion of the people of India present 
another difficulty with which we, Porest Officers, 
here have to deal to an extent which can hardly 
be understood by our ooUeagues in Europe, and, 
worse than all, the grazing question is closely 
connected with forest fires. 

Erom time immemorial the natives have 
grazed their cattle, sheep and goats on all waste 
lands and forests, wherever it suited them. 
Now it is a well-known fact that a forest in the 
most perfect state of productioa and reproduction 
can yidd but a limited amount of grazing, and 
‘that a once rained forest or an area under 
reproduction is even more sensitive in this 
respect. No douht there is more grass in 
forests of the latter description, and tree^hoots 
BIB not to greedily attacked, espeoiaUy when 
goats ore exduded, but all the same the progress 
of restoration and regeneration is greatly inter- 
feted with. Noverthdess, we have to aocom- 
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modate ourselves to drcumstances strictly pro- 
tect as many forest areas as possible, and others 
during the most critical periods of their existenoe. 

Since reserves were constituted, one of the 
most important questions has always been to 
fix the hind and number of cattle which had 
access to each forest area by right. In some 
instances these figures look formidable, as for 
instance in the Kulu settlement in the Punjab* 
where the total of the cattle grazing as by right 
within the reserves largely exceeds the number 
of cattle kept in the valloy, but the same ani- 
mals figure for different blocks and, generally 
speaking, I do not think it would, as a rule, 
have been a heavy burden on our forests or a 
puzzle to the forest administration to provide for 
this if matters had stopped there. However, it 
was decided, and justly so, that the extension of 
our forest reserves absorbed too large a portion of 
the customary grazing grounds of the country, 
and that they must yield fodder as well as wood. 

The necesshy of this cannot be gainsaid, nor 
the wisdom, though many a Porest Officer’s 
heart may bleed that he cannot bring all his 
forests to that state of perfection, nor effect 
their regeneration as rapidly, satisfactorily, and 
completely as might be achieved if grazing were 
entirely excluded. 

As a matter of fact in many parts of the 
country grass is in greater demand than wood, 
fires being, over a large extent of the country, 
needed for cooking purposes only, and for this 
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dried Gowdtmg is generally preferred to -irood, 
as giring a peoiiliar Bavowe to the food — an 
acquired taste, no donht, but ineradicable. 

Grass being a oomznodity largely needed, our 
forests must, to a great extent, be ‘vrorked with 
this in Tiew, and almost every working-plan is 
framed in accordanoe with the grazing require- 
ments of the oountiy. 

Selected areas are entirely and permanently 
closed for the production of timber and poles, 
where such demand esdsta; others only for a 
certain number of years after exploitation, in 
order to ensure as good a reproduction of the 
forest growth as possible. 

The periodioal closing and opening are ar- 
ranged for under worldng-plaiis duly submitiied 
for oritioiBm and sanotioned by Government, 
and the requirements of the people and the most 
neoessaiy protection the forest growth needs 
are duly weighed and balanced. Where no 
working-plans exist as yet, the closing is ar- 
ranged for under anntuil plans-of-operations. 
This is the only oorreot solution of the question, 
and great harm has been done by regulating the 
grazing in forest areas by general prescriptions 
and rules, instead of treating each forest on its 
own merits. Any suob action robs the farest 
TnnnngaTnflmt of the necessary elastioify, with- 
out benefiting the public. Xt is in the interests 
of the State to utiliEe its forest property to the 
ntmosb of its potential oapahilities, which can- 
nof^ it is oloar, be increased by presoiiptions 
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and records of undefined privileges, but ndiiob 
oan be lowered past reoovoiy by excessive use. 
Such records permitting privileges beyond the 
capabilities of the forest are only too frequently 
tbo consequence of the desire to secure tbo 
utmost benefit to the surrounding population, 
though in the cad they effect the opposite. 
Larger temporary benefits can naturally be 
conferred if the capital is drawn on as well as- 
the interest. The feeling that non-interference 
on the part of Porest officials ivith grazing 
should be secured to the people in Government 
forest property, is no doubt to some extent dud 
to a reaction against the entire closing of ferest 
areas made over to the charge of the Forest 
Department, which was originally attempted 
in some provinces. 

This stop was an unwise one. Of course it 
cannot bo denied that grazing is hurtful to for' 
est reproduction, and that the damage done is 
only a matter of degree, and that moro eq^eoi- 
ally regeneration is quite incompatible uith the 
grazing of goats and other browsers. It is also 
beyond question that incalculable harm, and 
frequently almost incurable damage has been 
done by excessive grazing, especially of goals, 
in the lower hills from which small streams 
and rivulets debouch direct on culturable 
lands below. Owing to the peculiarly friable 
nature of the sandstone formation of the oMa 
in the Punjab, the damage done in tliat iu> 
stance is specially xu'onounood, and thousands 


T 
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upon tSionsands of aores of fertile lands liaTO 
been covered by sterile sand, owing to an un- 
obeoked grazing of goats and other animals. 
This is an extreme ease, but tbe utterly barren 
Gonditian and coiragated appearance of a huge 
proportion of the hills in the Decoan, in many 
places in Madias and elsewhere, owe their ori- 
gin to excessive grazing. The danger to which 
the canal works in the Saharanpux District are 
exposed is due to excessive grazing in the lower 
reaches of the faua of the Siwaliks. 

Quite apart from the forest question, it is 
clear that the present way of dealing with these 
areas is wasteful from a fodder point of view, 
and more espeoially leaves no reserve in ease of 
soaroify or fodder-famine. The formation of 
fodder and grass reserves to obviate those conse- 
qnenoes was proposed some years ago. In my 
opinion no better reserves of this kind can exist 
than forest reserves, managed under woxking- 
plans framed with the purpose desired in view. 

liorge areas in the drier regions of India, 
especially in. the bars of the southern part of the 
Punjab, are bond fide grazing grounds, and 
must always be treated as such in order to 
obtain the greatest p(»sible yield. The mainten- 
ance of the wood crops in these regions is a 
secondary question. Snob forests are dosed 
against grazing for a few years after a wood 
orop has been gathered. But even here the 
exclusion of goats and camels has riiown the 
most heneficial result. A failure of the rains 
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in these diy districts is at once followed by scar- 
city, and, if it continues for a few years, by 
distress. 

In the Central Frorinces, also, the income 
derived from grazing in forest reserves forms a 
large portion of the Forest revenue, and here it 
is found that the exclusion from grazing with- 
out resorting to fiie-proteoting at the same time 
serves no praotical end, for, though reproduc- 
tion takes place, a dense crop of grass almost 
immediately covers the ground ; and conflagra- 
tions, which are the order of tho day, sweep 
everything cleaner than it was before. 

The aggregate and percentage of forest areas, 
both permanently and periodically closed, have 
constantly increased, and amounted by tho ond 
of 1807-98 to 33,738 square miles closed against 
all animals, and 28,14fl square miles closed to 
browsers in addition. 

It mnst, however, be understood that nearly 
two-thirds of the former area are represented 
by continuous forest tracts, chiefly in Burma, 
Bengal and Assam, and some other provinces 
in which there is no demand for grazing; 
and that no areas are closed, wliothor perma- 
nently or othorwiso, without a ddihorate and 
full consideration of ’tiio actual requirements of 
the people in the matter of grazing. 

Thero is no fear that the burden will over 
increase, for it has already boon observed in 
several localities that a gtmoral advance in 
agriculture, which is douhtloss taldng place in 
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some parts o£ India^ lessens the demand for 
forest grazing. 

!E^e-poteotion and olosore against grazing 
haroj on several oocasions of fodder famines, 
proved a great boon to tho country and saved 
tbe lives of many thousands of cattle. 1 
would advise that in futnre years the returns 
showing the closure of forest areas should, 
under oaoh head, differentiate between per- 
manently and periodically closed forests. 

Here in India it is necessary to rely almost 
entirely on the natural reproduction of our 
forests. Par a more intensive management, 
the areas to be treated are by far too vast, and 
the average cash revenue per acre is too in- 
significant. The local demands ore, as a rule, 
supplied free or at low rates ; and rights or 
concessions, or the exclusion of large areas for 
the free supply of forest produce to the agri- 
cultural population, very frequently cause the 
utter absence or at least slackness of demand 
in the local markets. It is evident that, under 
the circumstances, the cheapest 'v^ay of securing 
tbe continuity of the forests must, as a rule, be 
adopted, though an increased expenditure would 
frequently secure more rapid returns. 

Even if the money was forthcoming, wo 
have not as yet the necessary trained staff to 
supervise planting operations on a scale which 
would render the aggregate progress anything 
but insignificant, if compared ivith tho large 
extent of forests in oharge of tho Department. 
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All WO can, in Wio majority of oases, succood 
in doing is to protoct onr fovests as much as 
possible against firo, grazing and other harmful 
interferonoc, and to exploit thorn in such man- 
nor as to give natural reproduction the best 
possible oliance, and to assist the rogoneration 
of the natural forests by such sylvicultural 
measures astho oiroumstanoos of oaoh case may 
demand. Such measures, under my interpre- 
tation of the word " sylvioulturo,** include all 
artificial help to oficot the natural regeneration 
of the forests, as well as their after-treatment, 
in so far as this has the improvement of the 
pevplment in view. Under regeneration, such 
measures comprise, thereforo, all such opera- 
tions as the dibbling in of seed, and oven such 
planting as has for its pm’poso the completion 
and improvement of the natural reproduction : 
under after-treatment arc included the weeding 
and clearing of young forests, crccpcr-outting 
and the Idlling of inferior trees interfering 
with the growth of trees of bettor kinds. Much 
has been done in this direction, and by con- 
tinuous study of the condition of the various 
forests, Die knowlcdgo of tho Indian forester as 
regards their respeotivo requirements and 
treatment has considerably inoroased and is 
growing from day to day. Such knowledge as 
we may possess is brought to bear on tho 
prescriptions of working-plans, a net-work of 
which is gradually being spread over tho whole 
forest area. Tho sci<mco, however,' of tho 
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coircot treatment of aU classes of Indian forests 
is as jet in its infanc j, and its stud j, I must 
say, looking back on tbo number of years I 
have been in India, of wliiob a considerable 
portion bas been spent iritliin its forests, seems 
almost interminable. 

I may be permitted to giro a fen* examples 
of tbe dilHotQties \ro bare to deal ivitb. 

TVb hare orergroon, tropical forests, in uiiioli 
a luxuriant vegetation springs up as soon as 
tbe removal of tbo did forest groAvth admits 
sufficient ligbt ; but, alas I it is more froquontly 
not tbo vegetation wo want. Sometimes it 
is a dense crop of bigh grass, bamboos, plan* 
tains, uild ginger and other berbs and creepers, 
wliicb result from an attack on the canopy ; at 
others a growth of species of an inferior kind : for 
oven in tbe richest forests of this obaractor, tbo 
real valuable trees are but sparsely intorsporsed. 
The treatment of forests of this kind, in view 
of tbo natural rogencraiion of tbo most valuable 
species whilst oxploitii^ those, the only market* 
able trees tbe forests frequently contain, is 
perhaps one of tbo most difficult problems in 
forestry. 

When advance-growth of the favoured 
species is found, mature trees of those species 
are removed, and tlioso of other kinds are 
girdled independently of their ago. Howovoi*, 
advance-growth in those dense evergreen forests 
is, as a rule, only found when one of tbo old 
forest giants bas succumbed or when by ac- 
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oident, or tlio interference of man, a blank bas 
been created ; and so far the killing of other 
trees round parent troos of the better classes 
has but rarely bad tbo desired results. Suob 
operations bare consequontly not been greatly 
extended as yet, tbougb, apart from creating 
large artificial blanks and of regularly planting 
them over, this method seems the only one 
urbicb could be ap^ed Tvitb any hope of uliim> 
ate success. 

The deciduous forests, urbicb luckily com- 
prise the largest extent of our forest areas and 
tbo most valuable one, oro easier managed and 
much better understood. They also, with few 
exceptions, of vrliiob tbo shl forests are the most 
compraod of cmooi a few 
species only, like most European forests, but 
consist of a great variety of trees, tbo majority 
of irhich ore at present valueless, or at least 
unsaleable. Tlie consequence is that though 
often it is a matter of no great difficulty to 
ensure reproduotion in this class of forest by 
protective moasTiros only, it is by no moans an 
easy problem in Indian forestry to promote tbo 
production of the more valuable kinds and to 
prevent the deterioration in tbo obaraotor of 
pevplement of the forests which, -without 
special attention to this point, must, it is sdlf- 
ovidont, result from the removal of parent trees 
of the more useful kinds only. In tbo treat- . 
meat of tbo gregarious or more or less gregari- 
ous spooios, ospocially of Sliorea robuator—tlio 
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sftl tree — vre arc dotv almost xiniTcrsally succc*«> 
ful. Wo arrived, liovrovcr, at our kuowlodgo 
only l>y osporiments, numerous failures and 
study. In many localities u’O sufTored from 
spring frosts 'iv'honcvcr \ro made our coupes 
too open and mado tlicrcby room for a donso 
grass crop — a great danger in this class of 
forests — ^TV'liicIi retreated natural reproduction 
sometimes indefinitely; in others trlioro *110 
kept the coupes too dark, ire failed to ohfain 
reproduction for unnt of liglit, and suliscqucnt 
openings did not alvrays have the desired results. 
Uoircvcr, via meiUa» urhich varies of course in 
diiterent localities, is now fairly understood, 
and oven when the tree is found in admixture 
with Tcrminalia tomentoaa — ^Iho sain tree — ajid 
some other species, wo generally manage to 
increase the x^ioporlion of the more vnliinhlo 
tree in the crop of the future. Tlic forests 
most dilllcult of treatment aro those formed of 
a more or less compact mature crop. In some 
localities, such as tho Ghm> Hills in Assam, tho 
treatment is somewhat complicated hy an under- 
growth of bamboos. 93io treo is most grateful 
for firc-protcction and protection against grass- 
ing, and it may confidently bo asserted that the 
Iiarrcst of the future u'ill be a much riclier one 
than has over hitherto been reaped and infinitely 
superior to fliat which tlic I>ci)artmcnt has 
gathered from many a half-mined forest. I 
refer more csiiecially to tho forests of tlto School 
Circle of tho IC^orth-Wcslcm Provinces, which 


isobesitby m BBmsE India. 1?1 


wero in a torrible state when 1 first saw them 
in 1869-70, and whidh now fonn an almost 
compact pole forest, which must delight a 
forester’s eye. I always like to show these 
forests to YisiiorSj hut majority of the non-pro- 
fessionals won’t helioro in their former rained 
state. A very interesting monograph by 
Mr. JSardley Wilmot, on the s&l in tho Noi*th- 
‘W’estom Provinces and Oudh, is found in 
“ Stray Leaves from Indian Porcsts.'* 

The troatmont of Dalbev^gia Stssoo and lati- 
folia, Acacia aralica and GateclM, Hardmckia 
hinaia, Xylia dotabriformis, AMzziit LeVbch 
and others when they are found gregarious 
and associated with but sparsely represented 
speoios of other kinds, offers, as a rule, no special 
difficulties when strict fire-protection can be 
afforded. 

However, even as regards these speoies we 
have still much to learn, and the question, for 
instance, how to increase the natural reproduc- 
tion of JDalbergia Sissoo and Acacia Catechu, 
on other but newly thrown up river land, still 
requires to bo solved. Hero again see in *' Stray 
Leaves from Indian Porests ” a monograph on 
Sissoo and Cutch in Oudh by Mr. Pardlcy 
Wilmot. 

A great majority of our deciduous forests in 
almost all parts of India oame to us in a ruined 
state. Q!he big timber had been removed and 
continuous firing and hockiug had left us a 
crop of in-shapen, gnarled and often unsound 

s 
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trees. The removal of the old crop as rapidly 
as tliis can be safely accomplished Tvithout xm- 
duly interfering Trifh. the productivo power of 
the soil, in order to make room for a more 
vigorous now crop, grown under the benefit of 
firc-protoctian and grnsing regulatioiis, is clearly 
indicated. A ccmsiderable proportion of our 
working-plans deal with foresfa of this kind» 
and improvement fellings is the standing dish. 
Naturally they arc, in accordanoo with the con- 
ditions of each case, prescribed in all degrees of 
severity, from a gentle thinning out of the most 
useless trees, entailing but temporary interfer- 
ence with the canopy, on the one side to coppioo 
under standards on the other. In the latter 
ease we trust both to coppice and natural seed- 
lings to recover the ground, and only seed- 
hearers of the best species and promising young 
trees ore left. Morcov<B!', it has been possildo 
to afFord continuous fire-protectiou and to regu- 
late the grazing so as to give timo for tho now 
forest to spring up. Tho result of theso opera- 
tions has, in the comparatively few years during 
which a conservative treatment has boon 
accorded to tlie forcste, beon generally sotis- 
factoiy, and in many instances oxcollont to snob 
a degree tbai the treatment may in\)bably fre- 
quently be changed, after only one rotation of 
the osisting plans, to more ambitious schemes. 
Nveu more or less denuded areas within the 
deciduous zone require rarely anything but 
seed, either supplied by natural sood-bcarers or 
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by xoau, to \iltixaately xe-olotlie themsdyes 
■mth forest gro-wth. In. the Central ProvinoeSj 
lor instancy ZizypUii9 and OitgeMua dalber- 
yioides, and in the driest portions Bostoellia 
tUtiriferai spring np as soon as a denuded area 
has been protected and gradually make place 
for more important trees. In other localities 
trees of other species appear first, Nanolea 
€ordata being always amongst the first in the 
moister deciduous forests in Burma. It may 
be laid down as a general rule that the trees 
'which disappear last, if the destruction of the 
forest has been gradual, are the first to re> 
appear if protection is afforded. Bemarkablo 
also is the success of the broadcast sowings on 
previously almost barren hill-sides in the Poona 
Bistriot, Bombay Pr<^dency. 

The natural regeneration of our most valu- 
able mbEed forests containing some of our very 
best trees, and amongst them the king of all— 
the teak tree— is frequently very much more 
difEicultk However, a considerable amount of 
careful study, energy and ability has been 
brought to bear on this question, and we may 
claim some sound knowledge and a fair amount 
of success as regards the treatment of these 
‘forosts. We have to deal with various classes 
'of these forests, in most of which, however, the 
teak and other valuable species form but a 
portion of the tree-crop. 

We have, first, forests in which the tree 
canopy is comparatively open— very open in 
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most oases — Imt \rliere the groimd is coTOired 
hy a dense crop of gregariouslj flotrcrlng ham- 
boos, such as Sambusa jpolymorphaZ 
those in which the cover of the trees is as a 
rule somewhat closer, tliongli by no means 
compact as a rule, mostly with an undergrowth 
of J>endrooalamu8 sirioitts. This class includes 
areas of large extent, cdiiefly in the Central 
Provinces, Berar and the Northern parts of 
the Bombay Presidency;, whore the teak tree 
appears mostly in the shape of a mangled, 
gxiarled and out about oonstitaent of a poor 
mined forest. Then, those in which the mixed 
tree-crop is fairly dense, and in which bamboos 
are either absent or represented by scattered 
dumps. Pinally, areas in which the teak 
grows gregariously, which, however, arc mostly 
of small extent and scattered. 

Those large gregariously flowering hamboos, 
which form the undergrowth of the forosis of 
the first Class, are, no doubt, very useful in 
many ways ; hut in many localities a hundredth 
part would prohahly meet all requirements, 
and they are a terrible' nuisance in respect of 
a regular tree rexnroduotion. They afford shade, 
hut 1 much doubt that they have otherwise 
any appreciable beneficial influence on the soil. 
It is only when they hare flowered and died, 
and the dense cover of bamboo leaves is tem- 
porarily removed, that tree reproduction has 
f ho slightest chance of success. That this is so, 
is clearly evidenced hy the age-stages, ro- 
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presenting the existing forest gro^rth. bdng in 
general accord fritli tlie periods of the bamboo 
flowering. These periods of seeding ore far 
between, and we hare to wait for them in order 
to increase the reproduction of teak, as all other 
means we have tried to encourage its r^roduo* 
tion in the intervals between the flowering, 
though mostly successful, have proved to he by 
far too costly. The attempt made to kill the 
bamboos by repeated catting down of the new 
annual shoots has failed entirely. 

Advantage has already been taken in Burma 
of the occasional floweringB of the bamboo to 
extend the area under teak. The method now 
usually adopted was first introduced by me in 
1880, with the help of Messrs. Popert and 
Oliver. The areas to be treated were flrst fire- 
traced and then, as fax as possible, cleared by 
fire of the dead bamboo stems ; the teak and 
cutch seed was dibbled in plentifully, and as 
many plants put out as were available. The 
success, though varying, has been generally 
good, and in many instances the young growth 
approaches in completeness that of a taimgya 
plantation. The system can, however, only he 
applied where the existing yontg grow& is 
poor enough to excuse its being sacrificed: 
otherwise the use of fire must he dispensed 
with, and the mere dibbling in of seed in areas 
over which the bamboo has jdied is not so 
oeitain in its results. The year before bamboos 
flower, the clumps produce no annual shoots. 
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due to sporadic flomnang, and Troiks of tliis kind 
can bo carried on more or less continuously. 
In tke more open forests in tke Central ProT- 
inces, where the tree has not to the same degree 
to fight against bamboos and other quicker 
growing Fpecies, protection alone has sufficed to 
establish the teak tree as the dominant represent- 
atiyo in a large portion of the forest area. The 
cutting back of the ill-sbapen and damaged 
trees has, as a rule, resulted in a strong coppice, 
but seed-groum young growth is also plentiful 
The protection of the teak tree, as a royal tree, in 
Bombay, has had a marked influence on its 
reproduction. The natural reproduction of 
Acacia Oateokn in forests of this kind is also 
good, as soon as fire-protection can be afforded. 
' In forests of the third class, comprising those 
mixed forests in w'hich none or but little bam- 
boo is found, considerable success has been 
achieved by improvement fellings, consisting 
of the removal or girdling of the inferior trees 
surrounding parent trees of the better species, 
such as teak, pynkado^ catch and others. The 
extonsioa of similar measures to larger areas in 
Burma is now under consideration, and will no 
doubt be given effect to. In Berar, the Central 
Provinces and the northern portion of Bombay 
the method has for yeans been adopted. 

Cmious to say, in forests of the last class, 
composed of ptwe teak, we have met with quite 
unexpected difficulties in ensuring satisfoctory 
natural reproduction, and whether this is duo 
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to the heavy dtip from the patent trees or other 
causes is as yet unsolvedt 

There can be no doubt that by the vaiious 
measures adopted, the crop of the future has 
been considerably enriched in teak in all areas 
to \rhioh the IDepartmmit has so far been able 
to give special attention, and the iroric is pro- 
gressing from day to day, and future generations 
Tvill in consequence reap a much richer 
crop. 

In all classes fire-protection is unquestionably 
a sine qua non to complete success. The teak 
tree has a greater pcwer of resisting the effects 
of fire than most oth^ trees xrith vrhiah it is 
associated, and this fact has from time to time 
been urged against the necessity, or even ad- 
visahiliiy, of fire-protection -when the growth 
of teak is the desideratum. The last attack on 
fire-protection, made by a practical and soienti- 
fio man, led to more minute enquiries than had 
previouriy taken place, and one of its main 
features— 4ihat a larger amount of teak seed- 
lings was found in constantly bnxned than in 
fire-protected forests — ^was entirely disproved. 
The number of small plants below 3 feet bigh 
was undoubtedly larger in ibe former than in 
the latter, an observation on whioh the whole 
argument against fire-proteofion was based; 
but most of these represented plants that had 
been burned down year after year and sprouted 
up again. There was a remarkable soarolly of 
larger young trees, and when all young growth 
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up to 20 foot higlL was oounted, the numher 
found in the fiio'proteotod forests nrero several 
times more plentiful than those in the open 
forests. 

The cutoh tree (Aeada Oaiechu) though a 
most imdcsirable companion for teak in a young 
plantation and tauagffa, where all the trees are 
of equal size, knocking oS with its hard, wliip- 
like branches the new leaves and tender shoots 
of the former, form, in all but the first and last 
classes mentioned of teak forests, a most sooi' 
able and valuable oompmion of the teak tree. 
Much of what has been said of teak applies to 
this tree as well, and in its reproduction it is 
veiy grateful for protection and encouragement. 
In addition, it takes, in drier regions, possession 
of deserted fields much more rapidly than the 
teak tree can be e3q)octed to do. 

The natural regeneration of ironwood {Zylia 
dolalriformis)^ and of the padouk tree causes- 
as yet some anxiety, but tho question is receiv- 
ing all tho attention which can bo given to 
it. Tho main conditions of the padouk are the 
same as in tho case of teak, tho tree being but 
scattered in tho peuplement of a mixed forest, 
but its exploitation on anything like a large 
scale only dates 12 years back, and the obser- 
vations regarding its requirements are conse- 
quently as yet incomplete. However, of late 
some of its noighboum have, become of suffi- 
cient value to warrant their extraction, and 
this will much facilitate oiu* operations with a 
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Tiew to improve the percentage o£ the most 
valuable ^eoies in the forests of the futoro. 

The same diffiouHdes, ns above noted in tlie 
case of the teak trees the outchand thopadouk, 
become apparent in a greater or lesser degree 
as soon as a forest is vrorkod for any other or 
a few valuable speoies only ; but it would lead 
us too far to follow the different phases of their 
reproduoiaons even in the skotoihy manner in 
which the subject has been treated as regards 
the teak tree. Moreovors the question has not 
been studied as yet sullioiently closoily with 
regard to othor valuable trees. It xuay, how- 
ever. be generally noticed that mere ptrotcctivo 
measures have caused a vast improvement in 
the regeneration of the mixed deciduous 
forests. 

Another extremely valuable tree, though 
growing under somewhat different oonditionss 
which deserves mention is the sandal {Santa- 
lum album). Its habitat is coniinod to the 
drier regions of South India, chiefly to Mysore 
and the adjoining districts of Madias. It has 
been a royal tree for ages, and thus had every 
advantage of xoprodtioing itsedf. However 
many of the open forests in which the tree is 
found, and the hedge-rows, are giving place to 
cultivation, and considerable diOic^ties are 
met with in the introduction of the tree into 
new localities. A monograph on this tree by 
Mr. F. M. Xmshington will be found in Stray 
lioavoB from Indian JTorosts.*’ 
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In iho lull forests in tlio noriih of India, tho 
deodar (Oedrus deodara) is the most important 
tree. It gro^ both gregariously and in 
mixed forests. In the former ease its reproduc* 
tion presents no moro diilLoiilties than that of 
the Abies pmata at homo. At tlio outset 
many forests of this kind had been ruined 
more or loss by the reckless fellings by contract' 
ors, and crops of Indigqfera and brambles 
appeared on iho scene. TTith this before us, 
the early foUings oxeouted by tho Forest 
Department frequently erred in the opposite 
direction, and a much longer time elapsed ho* 
fore some of our forests wore regenerated than, 
according to our present Icnowlcdgo, would seem 
necessary, and artificial aid had often to bo 
given to make the cover complete. A peculi- 
arity of tho tree, only of late years first discov- 
ered by mo, is that a considerable proportion 
of the species only bear male flowers year 
after year, which makes tho selection of soed- 
bearers somewhat intricate, especially in a 
closely-grown mature forest with crowns high 
overhead, but it is in tho end merely a ques- 
tion of accurate observation. A somewhat 
increased difiiculty is experienced whore the 
deodar fo/ms a portion only of tho 
of a mixed forest, especially where tho inter- 
mixture is argely composed of tho blue pine 
{Pima excelsa) of tho Himalayas, a tree which 
in youth and on deep suitable soil grows much 
faster than the deodar. I may, however, claim 
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for tlio oflicors of tlio Depai’fcmcnt tliat tlioy 
know how to treat aU forests in wliich tho 
deodar appears to tlio best advantage. All wo 
so far know as regards this isj 1 think, pretty 
well oontainod,in my monograph on the deodar 
in “ Stray licarcs from Indian Porcsts,** and it 
would seem unncoessary to enlarge further on it 
in tliis paper, which is intended only as a general 
resmne of tho jurogress of forestry in India. 

•Firo-protcotion, olosuro against and regula- 
tion of grazing, and correct sylvicultural 
methods have, independently of artificial plant- 
ations, insured as regards this tree a far more 
extensive and riohor enrop for the future than 
that which wo hare reaped and are in tho 
course of reaping. 

Tho nest point which 1 tliink it dcsirahle to 
touch upon is the natural regeneration of .the 
other ]^es in tho Upper Bimalayan forests— 
j^bies Webhiana and JPicea Mbrinda and the 
Fiwta essoelsa. As regards the latter, which is 
the most valuable of them, there is no difliculty 
at aU. On suitahle soil and under docont pro- 
tection it grows like a weed as soon as suifiGiont 
light is admitted, and spreads on tho outskirts 
of the forests whenever iho area skirting it has 
the slight^t rest from interference. As re- 
gards this latter point, the forests of jiMes 
WehMcma and Fieea Uforinda show a mmilaT 
inolination ; hut we find very great difficulties 
in attacking a mature forest of these species 
with fair results regarding their regeneration. 



ronrsTiiY in uniTrsii India. 183 


In most, insfanccs forests of this kind arc 
ns yet of coniparativoly littlo ralnc, ns it docs 
not pay» nntil a further ndvanec has hcon 
made in the impregnation of inferior pines, 
to exploit them for cxiiortaiion of the 
timber to the plains of India. There are, 
however, certain areas in the vicinity of 
hill stations and cantonments, which hy their 
situation arc of imporlAnce. Tlicrc is no shirk- 
ing the question that in rog.'ird to these wo have 
not ns yet achieved sutheient success, and are, 
I am inclined to hclioro, linng as yet to a 
certain extent on capital. TIic question whether 
it would not ho advisable in the end to r&sorl 
to clear fellings and replanting seems to draw 
near. I think it would he the most simjdo and 
practical solution of the qiicstion. The repro- 
duction of the various oaks in the higher hills 
and of the mixed oak and pine forests is well 
understood, and almost, invariably success in 
their treatment may he claimed. 

ilt a somewhat lower level we come to the 
extensive areas of JPwns lonpifolia in the north, 
and Pima Kaai/a and Merkuaii in the south- 
east of the Empire. Tlieir regeneration is very 
similar, and requires nothing l)cyond strict fire- 
protection and sufUcicntly open coupes. In the 
north of India, large areas are under protection 
and proper raanagemont, hut many and exten- 
sive tracts, especially in the Punjab, are still 
exposed to conflagrations to which they are 
excessively liable, and in the Burma hills, 
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irlioro llio forest** are very remote, inlmliitcrl ?iy 
a /e»n/7,ve-outtlng population, and ns yet of 
lilllo commercial vnlnc, liros still cut into ilicm 
year by year and lown llioir oxient. I’his 
is a preat pity, for ]iorlmps no trees arc so jrrafe- 
fiil for firc-proteot ion, and n’licnorcr a few 
parent, trees Iiavo been left, Pinm lottfit/hfia 
forests spring up on protected areas with 
almost incredible rapidity where reprodnetinn 
was n few years njj;o almost at a standstill. 

Of somewhat })cculiar interest is the ropro- 
dnetion of Jutiipcrtts exce/sa in tho west of 
India. Tlio tree, as it grows thoro, is roiy 
tapering, tho fimhor is knotty and yields 
inforior firewood only, hut it roprcsciits tho main 
portion of tho wood-supply of thoso arid hills, 
h'or years it was bolioTod that no natural repro- 
duction took placo at all ; but this is not the 
ease, and a fair supply of seedlings is found 
iindcr tho shelter of tho long, drooping branches 
of tho jiaront trees, which almost swoop the 
ground. Ifaturally nothing can bo done under 
such ciroumstanccs beyond insisting on a care- 
ful firo-protoction and exclusion of grazing 
wliorovor exploitation takes placo. 

Moro froqucntly tban of any otbev subject, I 
have mentioned that of fire-protection ; hut it is 
one of the most important in forest administra- 
tion in India, and I have no hesitation in doing 
so once more. It has sometimes been stated, 
oven by professionals, that firo-protcotion 
encourages tho growth of grass to such an extent 
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as froquontly to render trec-roproduolion im- 
possible. Tlicsc gcnilcmon axe in too much of 
a linny, and no doubt a forester's life is lament- 
ably short in comparison u'ifh the time it takes 
for the results of his '\rork to become appreci- 
able, but a natural development moves slowly, 
and, imlcss we arc prepared to spend money on 
planting operations on a large scale, we must wait. 

Under the influence of fire-protection, the 
growth of grass obnously becomes stronger 
during the first few years ; but os the croj), if 
not cut, dies and decomposes cvoiy year, 
nceumulation of half-decomposed rubbihh gradu- 
ally, and in some eases even rapidly, weakens 
the root-stooks, and each successive year the 
crop is lower and thinner than it was during 
the preceding years. Moreover, this accumu- 
lated rubbish and the existing root stocks, with 
their mass of root-fibres, prevent the appearance 
of any appreeiablo jiroportion of new grass’ 
directly from the germ inntion of seed, so that 
the crop year after year comes up principally 
fromthcrool slocks which naturally grow weaker 
from old ago. During the first year, however, as 
has just been said, the crop of grass iMscomes 
very heavy, and for the time being the repro- 
duction of the forests is retarded. 'J'hc subsu- 
quent natural weakening and thinning out of 
tho grass is at best a gradual process, and in 
some localities may even bo very slow, indeed, 
almost impcrooptiblo, for a considerable number 
of years. 
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“Wo may noxl consider tlio alluvial forests 
largely placed on the hnnlcs of ilio Indus. 
Olicy are chiefly composed of Acacia at'ahica 
and tnmarisTc, and gain their life-hlood from 
the orcrilow of tho rivers. So long as this 
takes place, no difliculty is found in their 
regenovaiion ; hut ivlien it is 'irithdmu’n hy 
crahankincntii, the forests inthcr and are 
either given up to cultivation under irrigation, 
or uHll in tho course of time probably as> 
sumo tho character of tho dry forests of that 
region. 

Tliis carries us naturally into the dry forest 
region. As pointed oi\t in the early pages of 
this paxior, the shading off of tho deciduous 
forests into this class is very gradual. ISsc* 
pcrionco has already shown, cq^icdally iu A jmer- 
Morwnra, that ultimate success is almost certain 
to reward continuous forest protection oven 
‘within this zone. In many parts of this area 
rogcncralion, though it may bo slow and 
tinccrtaiii, is hy no means hopeless, and doubt- 
less many areas, as for instance in parts of 
tho IDcooan, -aro condemned to this olass, 
hccmiso thoy have boon utterly devasted by 
tires and grazing and would require perhaps a 
oontury of oarcCul musing heforo they would 
rc-assumc their pristine foicst-clad appcaranco. 
In tho samo proportion ns forest voproduction 
becomes Blovr’or and less certain in drier zones, 
it gots more sensilivo to intcrfcrcnco by man, 
tires, bimrsing and grazing, and rcqiurcs. 
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if success is to be attaiued, a proportionately 
stricter treatment. 

There are, however, dry forests in the centre 
of the dry zone and where it shades oil into 
desert land, still containing an open bushy 
crop, with sometimes a fair amount of firewood 
per acre. About the origin of these and their 
final regeneration from seed we know practi- 
cally nothing. All we know is that they have 
enormously long roots, which have been 
followed down to the depth of 70 foet without 
finding their end, and that they throw out 
coppice with great, and so far apparently 
undiminished, vigour. We rely on this and on 
their extent ; but whether, and how long, the 
Xwoduotivo power may last is an open question. 
Eortunately they are economically of greater 
importance as grazing grounds than as wood- 
producing forests ; and large areas thereof are 
so situated that, by means of the great canals 
the British Governmont have been and are 
making, they can be converted into rich wheat 
fields. 

The littoral and tidal forests, of wliioh the 
Sunderbans in Bengal are a typical representa- 
tive, require no special care beyond certain 
felling regulations and a general protection; 
reproduction within them is superabundant 
both from seed, which is spread by the action of 
water, and from coppioo. These forests are 
gradually moving out towards tho sea, as is 
clearly evidenced by tho existence of sub- 
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merged fuiests of this class far inland — ^in 
Bengal eren to the north of Calcutta. 

I feel as if I had only skimmed this important 
subject ; but the yery, purpose of this paper 
prevents me from giving moro than passing 
glances tonraids the commeroially most in\port' 
ant and other^vise most interesting forest areas, 
and I must leave it to other more competent 
pons to supply details and monographs of each 
special class of forest, for ivhioh purpose “ Stray 
Loaves £ram Indian Forests’* have been 
spcoially opened to them. I am unfortunately, 
and always have been, one of those forest 
offloeis described in a Madras letter, to whom 
the pruning knife and the rifle, and I might 
perhaps he allowed to add questions of practical 
forest treatment and administration, come moro 
handy than the pen. 

Arboriculture is doubtless the most eflectivo 
and rapid measure to insure the regeneration of 
an exploited forest area and to change its 
charaoter to a more valuable one; but it is 
obvious that the cost of sowing and planting 
must limit the extension of such operations to 
localities particularly favourably situated as 
regards forest growth and markets, wheire 
arborioulture nmy, for these reasons, be finan- 
dally more remunerative than sylvicultvre 
with its unavddable delays ; to denuded areas 
which for other reasons it is -advisable to 
m-stock; or to areas situated near climatic 
extremes of forest growth, or whore no parent 
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trees exist of tho sjiocios it is desirable to 
propagate, or where the ground is «ovored by a 
dense growth of shrubs and weeds, or otherwise 
rendered unsuitable for tho reception of 
seed. 

Thus, in comparison with tho vast forests 
under tho control of the Dopartmeni, tho area 
of ai*tiGoia1 idautations is insignificant, but 
taken independently they form a considerable 
aggregate. In the Scngal J’rcsidouoy and 
ISlndras tho returns of plantations do not in- 
clude, as already noted, the artificial measures 
which have from tiiuo to time been taken 
to complolo and improve tho regeneration 
in natural forests, measures which have some- 
times been of considerable extent, but in 
Jlombay it is possible tliat cheap cultural 
operations arc inolndcd in t.hc retm’us. Areas, 
also, uliich have been sovm. and planted, but 
w'liich, though not sufllcicntly successful to 
bo elassc'd as regular plantations, show never- 
theless in many instances a decided improve- 
ment on tho original forest growth, are excluded, 
as well ns complete failures. 

After these dcduct-ions have been made, tho 
areas of plantations, recorded as successful, 
amount in round numhom to 100,000 acres, 
(>8,000 in tho liciigal Presidenoy, 20,000 in 
IMadras and 12,000 in Bombay. Tiiis is an 
aohievoment of Avhiph the Porcst Bopnrlmcut 
may he proud. 

The Nilamhur teak ]>lantation in Madras 
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dcserres the first place, and special meatioa 
in all records of planting work, not merely 
because it is the oldest, but also on account of 
its enormous value as compared with its extent. 
It was started, as already mantioned, by 
Mr. GonoUy, tho then Collector of Malabar, 
as early as 1840, and tho oldest portions 
will be mature in another 30 to 35 years. 
The planted area extends at present over up- 
wards of 4,200 acres. This area is not every- 
where equally well stocked. In fact, in 
some instances unsuitable soil has been cul- 
tivated, and the result has been a partial 
failure ; but on about 2,100 acres the growth 
is remarkable, and is satisfactory on on addi- 
tional 1,800 acres. Up to 1894, about ten-and- 
a-half lakhs of rupees had been spent on the 
plantation, but at that time the revenue reolized 
had already overhauled the total expendi- 
ture. The gross revenue to be realized during 
the 10 years aniliTig in 1005 has been estimated 
at somewhat in excess of 116,60,000. During 
this period the expenditure may still be estim- 
ated at 50 per cent, of the gross income, but 
this percentage will diminish year by year as 
the income increases. A forecast has been 
made that when the plantation becomes mature, 
at the age of 95, the ftTmnal income will reach 
upwards of half a million rupees. This estimate 
may probably be somewhat excessive, but the 
plantation is admirably situated for export, on 
the banka of a most perfect floating stream, and 



rOHESTRT IN BMTlSn INDIA. lOl 


tlio timber is but little less valuable iu the 
forest than in the dcp6t. 

Valuable regular teak plantations also exist 
in Burma, at Magayce, Kyctimung, Bobon- 
oboungUB., Kywdmaldng, Pyunchaung and 
Prome, aggrcgaling 3,008 acres. Some por- 
tions of these date back to 1 857, the time when 
Mr. Brandis bad control of the forests of 
Burma. In the dcsiro to xdaco those cstnblishcd 
a few years later as near the market as pos- 
sible, some areas were selected at ICyotpaungand 
clsewbore ndtli not very suitable soil, but over 
76 per cent, of the aggregate arc established on 
good soil and the groniib is as good as 'tbo 
average gro^vlb in Nilambur, the marvellous' 
growth on alluvium being excluded. Those 
plantations were very expensive. When it was 
found that in the real homo of the teak, to 
whicli, though the situation was not so lavom'- 
ablo as regards export, the planting operations 
had been gradually transferred, very much 
cheaper means existed of cultivating the tree 
on a largo scale, the extension of regular plant- 
ations was gradually curtailed, and for many 
years past lias been almost abandoned. 

As far back as 18DG, Mr. Brandis conceived 
the idea of pressing the ’Shifting oultivation, as 
practised by the Earous, into the service of 
arboriculture by intorplanting the crops with 
teak. Tliis shifting oultivation, which is still 
u’idely practised over many pai-ts of India, and 
which was at that period oven much more 
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general, oonsist in the cutting down of the 
fofresb growth, firing it when dry and sowing 
the area thus prepared with field crops. When 
those have been reaped and, as the case may be, 
after two or three years' use, the area is deserted, 
and a hew piece of forest is destroyed. This 
goes on till a forest growth sufficient to give a 
good blaze and plenty of ashes has grown upon 
the area fijrst attacked. The rotation occupies 
from ten to thirty years. In Burma these 
clearings are called tatHigycbs^ &^d this name has 
been adojited in our reports and returns. 

A Burmese Forester, Oo Tsan Bun, in charge 
of the Eabaimg forest at the time, was the 
first who gave praddcal effect to the orders 
issued on the subject, and for some years con- 
tinued to plant teak in the taumgyas he out and 
cultivated with paddy- and cotton. The plant- 
ations, thus formed, were small, but the results 
were excellent, and the scheme was followed up, 
on a somewhat extended scale, by Mr. Ghraham, 
for some time Deputy Conservator of Forests 
in charge of the Toungoo Division. In 1868, 
however, the area thus cultivated amounted to 
less than one hundred acres. It was at that 
time contemplated to extend this method of 
cultivation to 360 aores-per annum at a cost • of 
B30 per acre during the first five years. How- 
ever, for some years hardly any progress was 
made in the extension of teak taungyaSf and by 
the end of 1872-73 the total area thus cultivated 
amounted only to some 250 acres. In 1873-74, 
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the then Conservator, Major Seaton, entered into 
agroemonts ^vit1l many of the Karens in Thar- 
rairaddy and Promo, and induced tliem to ploiiifc 
by tho promise of definite tavngya grounds. 
The rosult iras that some 250 acres were planted 
in that year, and uxiunrds of 300 in the year 
following. In 1876-7G the area planted had 
risen to about 1,050 acres. It was evident that 
the method of cultivation must be restricted to 
reserves and areas whiob could bo effectually 
lirc-protcctcd. This for some years curtailed 
the expansion, and by the end of 1870>80 only 
about 2,600 acres had been planted out. liy 
this time, however, reservation had been con- 
siderably extended and the population had 
become accustomed to the employment thus 
offered, wliich gave them a regular income, in 
addition to the crops which they were able 
to raise just os in former times ; and it became 
possible to w'ork over larger areas, and at 
tho same time to command better average 
results. Even the uncivilized Karons had 
become aware that wo were conferring a 
favour rather than seeking one, which had 
been their feeling at the outset. Wo also 
employ those men in girdling, timber works 
and other forest operations, and the disburse- 
ment of several lakhs of rupees per annum 
have transformed these tribes, who in former 
times hardly ever earned any money, from an 
antagonistic nuisance to forest conservancy into 
the most loyal servants of tho Department. 
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Xhis Baturally could not have been effected in 
tbe some satisdEactoiy manner ivitliout the settle- 
men1» on the principle described on page 110. 
Thus the extension of taxmgya arboriculture 
rose in 1880-til by upwards of 1,000 acres and 
went on growing till it culminated in 1897-08 
in the planting up of 4,100 acres. The area 
recorded as sufficiently suocossful by the end of 
this year amounts to 62,000 acres. 

The cost of these operations have up to date 
amounted to some seven laJdis eighty-eight 
thousand rupees, or H15 per acre, a sum which 
includes all weeding and clearing, but not 
thinning operations, which must sooner (ur later 
bo taken in hand ; for, as in the case of deodar 
and many other spooios, the poles in a more or 
loss compact young teak growth, such as found 
in plantations, do not got suppressed and killed 
out soon enough, and getting drawn up in the 
crowd prevent the full and early dovelopmont 
of dominant stems. 

This enormous anmud extension of the teak 
taumgya plantations is very satisfactory, and the 
productiveness of large forest areas has been 
greatly increased by these measures. Ofcoiuse, 
there may be calamitieB such as fires nud insects, 
but even discounting these, X thi-nk it may bo 
safely assumed that the areas so far planted will, 
when mature, yield on annual supply of 30,000 
tons of timber, and on income of seven to sight 
l.*)khs of rupees. 

It has, however, been asserted, and I fear 
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Bomotimos on good grounds, that in the desire 
to bring very largo areas -within the scope of 
rapid improvement, the selection of the places 
to bo cultivated has not, of late, been always 
entirely judicious and has included places -where 
the tree is already sufficiently represented and 
where no impediments existed to secure its 
regeneration by means of protection and im- 
provement Mlings. Under such conditions, 
teak tauugya cultivation is out of place. It 
may ho advisable to curtail the wholesale 
extension of teak tanngya plantations, and to 
divert the funds which thereby become available 
to protection and sylvicultural measures. JPrima 
facie such plantations should be restricted to 
areas more or loss under the influonoo of dense 
shading, gregariously flowering bamboos, and 
to such localities where the tree has been 
exterminated, care being taken not to try to 
extend them to areas where the soil and other 
physical conditions are unsuitable to the tree. 
For such localities the method was originally 
devised. In forests under cover of dense bamboo, 
no great apprehension need be felt about the 
occasional damage done to a few teak trees in a 
yOi or even about their destruction. It is, more- 
over, very difficult to Judge from isolated trees 
left standing in a tattngya what their oliances 
would have been if the natural forest had been 
loft standing, and even less can bo told from 
stamps found ; but such observations have been 
used to prove the assertion that the tamgya 
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cnltiratiQn liad been injudicioiislj extended of 
late. Xhongb some seed-bearers even, may esdst 
and grow up in gregariously flowering bamboo 
forests, the dense cover prevents all possibility of 
regeneration, exoept at long intervals during- 
tbe period oi flowering, and it will, under such 
oiroumstanees, bo better to create scattered 
compact well-stooked areas even at tbe sacrifice 
of a teak tree here and there. 

Teak plantations were also established in 
Bengal and Assam. The most important of 
these is the Sitapahar plantation in the Chitta- 
gong Borest Division. It cost B70,000 and 
contained a fully stocked area of 600 acres, 
with a grou'th comparing with that of the best 
parts of Nilambur, but unfortunately it was 
eslablisbed within the bed of periodically 
returning cyclones, and was practically entirely 
destroyed by one of these catastrophes in 
October 1897. 

The teak plantations in AsBom established 
between 1872 and 1881 are of smaller extent 
covering 170 acres. They are growing wdl 
ji.Ti^ their extenrion in suitable areas should, 1 
<:hin'lr, he considered. 

The sissoo plantations in the Punjab doserve 
somespeoial mention. They are partly estab- 
lished maintained under a system of 

irrigation, and partfy comprise those grown on 
areas where the subsoil moisture suffices for the 
purpose. Amongst the former the Changa 
Manga plantation is tho most important and most 
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successfuL The wooded aiea comprlBes 8,4i00 
acres. It was established in the centre of the 
dry forest area, where tho long rooted bar trees 
alone can exist, but is now, under the influence 
of imgation, corerod with a complete crop of 
sissoo and mulbeiry. Tlie plantation was 
begun in 186G, but no success could at first be 
obtained. In 18G8Mr. Amepy.thonin charge, 
had the idea of employing a trench and ridge 
system. When I took orcr the division, though 
but a compamtirdy small area had been stocked, 
I fdt convinced tho correct principle bad been 
ascertained, and within a fow years tho whole 
area was planted. The plantation has been 
a sylvioultittal and financial success, in spite 
of the liigh rato for canal water which is 
chargeable against it. Under tho worlcing- 
plan, it is treated as coppice with a few stond- 
ards, and we arc already occupied in reaping, 
the crop of a second rotation. 

Most of the present plantations on sailaba land 
where the porcolatidn from the rivers in their 
vicinity gives a special impetus to tho growth 
of sissoo, were also established bet^veen 18G7 
and 187d!. Tho growth of sissoo here is oven 
better than inChanga Manga, oudastheroisno 
water rato to pay and no trenching to be done, 
the results have been financially much bettor. 

No very extensive deodar plantations exist in 
the forests of the Western Himalayas. Tho 
artificial cultivation of the tree has, however, 
been reduced to a certainty, considerable 
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nggrogalo areas harn been i^tocTcrcl and are in- 
creased annually by several hundred acres in 
accordance n'illi prc-considcred irorbing-plans. 
The working-plan for Iho 3Iundali forest in 
the yorlb-'Wcstern Provinces alone prescribes 
the planting up of upwards of 100 acres per 
annum. As already frtnfcd^ flic natural re- 
generation of the deodar is fully undcRitood and 
given elTeet to, but there are many of the old 
ruined forests uliero no suitably situated parent 
trees exist over large areas, or wbere Jmiiffo- 
J'era lias taken possession of tbo grounds, and 
lioro artificial ciiUiration is required. It is 
also of great importance In regard to the illl- 
ing up of blanks, for, with a valuable tree liko 
deodar, and taking tbe largo demand for its 
timber into considorafion and the restricted 
areas at our disposal, we have not n.ucb timo 
to wait in bringing tho area under a now crop 
as soon as flio old one bns been cxploitctl. 

Tbo Cliarduar India-rubber plantation is an 
undertaking of considcmblo importance. Mr. 
Gustav Mann, wlio early foresaw that the 
natural rubber resources of Assam would dry 
up sooner or later, lias the honour of having 
started this plantation in 1873, and by the end 
of 1883-8J, 892 acres bad been stooked with 
Jictta clastica. Mr. Mann, fully convinced of 
tho fiaanoial advantage to bo gainodi sfrangly 
rooommendod an indefinite annual extension 
at tbo rato of 200 acres per annum. Tho Gov- 
emmoni of India sujiportcd this proposal, but 
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fhe local Goremmeiit noi taking the same 
yiew, the yrork languished, and in 1889 the 
plantation had extended in only 1,0^3 acres. 
IDuiing ihat year I visited Assam, and a new 
impetus was given, and during the next four 
years 860 acres were added to the planted area. 
In 189^!:, however, the work was stopped once 
more for ■ financial reasons. This had been 
threatening for some time, and the establish- 
ment of new nurseries had been neglected, and, 
instead of providing a proper continuity of 
healthy young nursesy plants, the under-sized 
and suppressed specimens from the old nurser- 
ies were used, which accounted for compara- 
tive want of success in the final plantings of 
1893. Mr. Hill, when acting as Inspector- 
General, visited Assam in 1896, and recom- 
mended that the work should once more be 
vigoroudy taken in hand. When I visited the 
plantation however, in 1897, I strongly depre- 
cated an immediate extension with the bad 
planting material available. However, the 
establishment of new nurseries had already 
been begun, and a continuoas supply of fresh 
plants will now be maintained. It has been 
temporarily settled to extend the plantation by 
another 1,000 acres during the next five years, 
but the annual establishment of new nurseries 
must not be neglected, or owing to the absence 
of good planting material further extension 
will be much delayed. Moreover of late years 
the planters of Assam have begun to grow 
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ficm etaslioa in ilioir Avastoland, and aro glad 
of any suiplns of licaltliy plants, which they 
shonld hare for tho ashing. In 1898*00 somo 
oxporunontnl tapping was undertahon, and tho 
not profit realised amounted to itOSpcrmaimd, 
against 3100, which formed tho basis of the 
calculation in consequence of nliTcli the oxion- 
sion was stopped in 1804. 

Tho oxlonsivo Casttarina plantations in 
Madras, and those of Eacnlypti dc5cr\’c special 
mention ; othonviso tho plantations of both the 
^Madras and Somhay Presidencies arc com- 
posed of mimorous small hloehs. Arhoricul- 
tnre in India is by no means confined to tho 
oIToits made by the Pore«t Department. Es- 
ionsiro, and almost invariably very successful 
arborioultural operations hare been undertahon 
by tho >00001 Departments in several provinces 
along their canals and main water-courses. 
Largo sums ore also spent annually on district 
arboriculture, but tho want of protection, 
which can bo afforded to trees along district 
roads, is os yet an almost insurmountable im- 
pediment to tho general creation of unintor- 
Tupted avenues along district roads. However, 
a groat improvomont has tahen place of late 
years in this respect also. 

TTofitis/'impKite- lu tho mixcd foTcsts in India, young trees 
of tho more valuable species aro always to be 
found overtopped and suppressed by others as 
yet of no value; and it often L'ippcns that 
young growth of tho better hinds caimot maho 
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headway under the loaf-canopy of wortliless 
forest growth, or is smothered in the straggle 
with the more numerous representatives of 
plebeian Mnds. 

Under suoh oiroumstanoes, help must be 
afforded by girdling or felling the inferior 
trees, in order to make room for the teak, the 
padouk, the deodar, the s&l, or other valuable 
species. Kuoh has been achieved in this respect 
especially with regard to teak in Burma, deodar 
in the West nimalayas, and sftl in the iN^orth- 
Westem Provinces. Suoh operations have, how- 
ever, the serious drawback of filling the forest 
with dry wood, which increases the risk of 
fire and adds to its violence, and can con- 
sequently only be undertaken in fire-protected 
forests, or in forests which do not burn on 
account of their position or otherwise. The 
cost of these operations, and the necessity for 
their close supervision, also limit their exten- 
sion, To what extent these operations may 
properly be carried in each forest must be based 
on local observations. As regards trees whidi 
appear naturally in unmixed forest, such as the 
deodar or s&l, no approhension need be felt, 
even if the trees with which they are associa- 
ted are entirely removed. To 'judge from 
its general configuration, the padouk tree will 
probably also do well in pure forest. The teak, 
however, is, in the opinion of many a good 
Porest Officers, not intended by nature to form 
pure forest of largo extent. The tree is leafless 
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during the hottest and driest part q£ the year 
aud its fallen leaves form an inadequate 
protection to the soil, which gets both baked 
during the hot season and washed away during 
the early rains. XLeproduction is found but rarely 
within the direct drip or the teak tree, mie seed 
gemnnatesj no doubtj but* owing to the heavy 
ddp, the q>routing germ is covered by a layer of 
mud and sand a faot. which it is verified by tbe 
numerous small pyramids found imder an old 
teak tree at the end of the rains, each contain- 
ing a dead young xdant. It has, moreover, been 
observed in Burma, as well as in the Central 
Provinces, that more or less pure teak forests 
have suffered greatly from attacks by insects, 
amongst which a species of Tortrix is the most 
destructive. 

Creepers are in India a great danger to the 
development of forest growth ; they smother and 
kill young plants, and prevent the development 
of straight sound tamher even in older trees, 
and the forester must wage on unceasing war 
against them. Millions have been killed sinoo 
the Porest Department took charge of the 
Government forest properly, and the efB.oi6noy 
of a proteoldve officer may often he oorrectly 
gauged by the absence of oreepears in bis beak 
Another danger, less in degree, but even more 
difficult to deal with, consist in the growth 
of epiphytic Fioi. Their seed, probably carried 
about by birds or squirrels, is deposited in the 
bifurcation in thb very crowns of forest trees. 
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germinates fredy, especially on leaf-shedding 
trees like the teak, and the rapidly growing plant 
soon encloses the tree in its deadly embrace. 
The only measure as yet found practical to 
counteract this evil is to fdl the tree as soon as 
it is found to he attacked. 

Buiing the eaiHcr periods of our forest 
administration the necessity of these measures 
was fully understood, hut chiefly owing to the 
want of a sufiLoient staff of trained rangers, 
which eren now is much too small to cope with 
all the work which might with advantage he 
done, they were carried out sporadically. How- 
ever, working-plans provide for these oporations 
and they are carried out systematically over 
defined areas year hy year. It is said that many 
foresip have to wait long years before the hdp 
of the scientifically wielded axe reaches them, 
hut at present wu cannot do more for want of 
money and men. 

It is this same w’ont which prevents us from 
giving that attention to thinning operations 
which the importance of the subject demands. 
Wo know very well that in many instances 
considerable harm is caused by leaving a forest 
foo long unthinned. The development of the 
forest is greatly retarded thereby, and even ths 
final yield may be largely reduced. But thin- 
ling operations arc difficult to carry out 
properly, and if badly done may cause much 
harm rather than benefit to the crop. The more 
clearing ouc of inferior species which ore 
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interfering nritli trees of more yalna1)le kinds 
requires caxe, but thinning operations require 
the close superrisian of trained foresters, and 
these Tve hare not got in sufBcient number. The , 
produce moieorer desired from such operations 
is, as a rule, unsaleable as yet, and the attend- 
ant cost oonsiderable. It is omng to this that 
thinning operations are, as yet, mainly limited 
to artificial plantations. 

The extent of natural forests in whioh thin- 
ning operations are pressing is limited and 
mostly confined to those composed of grega- 
rious species, chiefly the s&l and conifers. 

For some years it was beliered that the teak 
imtngyaa would to a great ex.t 0 nt dear them- 
sdres, but this hope has not been realised, and 
artificial inteiferenoe with the orop hasfbeen 
found impecatire. 

Working-plans hare as yet laid, in most in- 
stances, too little stress on thinning operations, 
but it is gradually recognized that more atten- 
tion will hare to be paid to the subject. 

We hare upwards of 1,200 qiecies of trees 
in our Indian forests, but most of these were at 
the outset unknown to any but the prof essienal, 
systematic botanists, and ihe ralue and tedbni- 
cal qualities of all but reiy few of them were 
unrecognized, except for local use. Industries, 
as wdl as trade as it then existed, ignored all 
but a few species with partionlarly raluable 
qualities, and which at the same time were found 
in largo quantities. 
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The most important amongst these were, 
and indeed still, are the teak (Tecfom grandis), 
the deodar (Cedrus deodam), the sAl {Shorea 
robuata), the sissoo (Dalbergia Sissoo) ; the 
blackwood (Dalbergia latifoUa)^ the khaiis or 
cutoh (Aoa(Aa Cateehu)^ the sandal {Santahmi 
albmi), the hahiil or kikar (Aeacia arabioa), 
the toon {Oedrela Toona)^ the rod sender (JPtero- 
carpm santalimta). 

A trade of considerable importance existed 
in these timbers when the Eorcst Department 
was cstabluhed, but it was, with the exception 
of that in teak, more or loss local ; since then it 
bad largdy expanded. 

The creation of markets for other kinds of 
woods, which are still unsaleable under existing 
oonditions, has con8tantl7 ooonpied the atten* 
tion of the Porest Department; for it is self- 
evident that the removal of an increased num- 
ber of species represented in the peuplemenl o£ 
our forests must not merely benefit sylvioulture 
in the highest degree, but at the same time 
greatly facilitate the exploitation of the 
forests. It would appear easy to introduce many 
of the valuable and handsome woods to be found 
in our Indian forests into the general market, 
but this is by no moans the ease, and in spite of 
the continuous efforts which have been, and are 
being, made to introduce timbers of other kinds, 
success in this req)Cot is but slow. Locally, no 
doubt, we have succeeded in bringing many 
previously unused woods into use, but a really 
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Tridespread demand we have as yet estalilished 
for but few new Efpeoies. Q3ie most important 
of these are the ironwood {ZyUa dolahriformia) 
and the Andaman padonk {Pteroctirj^a 
As regards the former, I remember wdlthe 
opposition by which we were met, when pro- 
posing that this wood should be used for the 
sleepecing of the Btirma railways. Success was 
not achieved till the Porest Department estab- 
lidied the first small steam saw-mill in the vici- 
nity of the forests and near the railway line, 
whioh enabled them to supply the keepers at the 
lowest possible rate. Prom that time the de- 
mand for this wood grew, and it has now be- 
come one of the more important items in our 
Porest revenue. Xhe Porest Department trans- 
ferred their mills and contraots to private 
parties as soon as the position of the timber 
was insured in public favour, realising as their 
share the value of the wood in the rough. 

At present there are numerous private saw- 
mills in the Burma forests. They are ohiefly 
occupied with the conversion of pynkado, but 
are of the greatest assistance to the Porest 
Department in bringing other woods to notioe 
in the looal markets. 

The trade in the A-ndB.Tnn.Ti padouk has had 
a ouxiouB history. The wood was brought to 
notice through the Tmiasseiim padouk, and 
when the trade in it had been fairly established 
it was nearly wrecked through the infiuenoe 
of the same wood. As far back as 1676 the 
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Madras Gun Carriage Pactory -vvas annually 
supplied from Tcnassci'im with padouk for gun> 
wheels and gun* carnages at a very high and 
romunoratiro price. Tliis attracted attention to 
the oxtonare padouk forests in the Andamans, 
and taking advantage of various exhibitions 
wo advertized the wood largely, and, begin- 
ning on a small scale, soon established a 
remunerative export trade. When this had 
grown to considerable dimensions and the 
demand showed no falling off, some private 
firms in Burma began to export Burma padouk 
on a largo scale, and lost heavily over their ven- 
ture. Unfortunately some of our consign- 
ments from the Andamans, sent on a rising 
market, were not so well solcctcd os those by 
whioh wo had established tho trade, and 
padouk wood generally lost credit with oon- 
sumors and fell in prico from 4fS. 6d. and 
9d. to 2<. Gd. and 3s. per foot. Then tho 
Government of India did the right thing. They 
weeded out their stock, sold all inferior 
coloured and doubtful timber for what it would 
fetch, and restricted tho exportation to tho 
best and highest coloured squares. The consc- 
quonoo was that the timber not merely regained 
its position in the market, but that enquiries at 
Gs. Gd. a foot cannot bo met in full. Tlio tim- 
ber of tho Burmese padouk has all of tho excel- 
lent qualities of tho Andaman padouk, but lacks 
the brilliant colouring, which gives to tho lat- 
ter its exceptional value. In tho Andamans 
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vre hare the highly oolomod as ‘well as hrown 
padouk. Znstruotuie the irood seems identica], 
hut still it is remarkable that wood, so materially 
diffenug in colour, speoific weight and market 
Yaluo should bo the produce of the siune species 
grown under similar conditions. 

India possesses many exceptionally hand- 
some woods woU. adapted for furniture or Tcnoer, 
which need only be brought into fa^on, and 
timbers specially suitable for carriage-building 
or other industries j but the efforts which the 
Forest Department are in a position to make 
to bring thorn to pubHo notice are few. Mr. 
Gamble’s oxcellont ** Manual of Indian Tim- 
ber” gires a considorable amount of inform- 
ation as regards the technical qualities of our 
timbers, and orer since the Paris Exhibition of 
1878 we have supplied numerous collections of 
hand pieces to Yorious mnsexuns, oxhibitions, 
institations and private parties ; but it is diffi- 
cult to aTraken a public interest by these means 
only, and unless and until woods are sho-vm in 
the shape of manufactured articles, it is not 
likely that they will get into fashion. To do 
this on a large scale the Forest Department 
has neither the time nor the funds, and must 
depend to a great extent on private enterprise. 
To encourage such entOTprise as far as possible 
has always been the aim of the Deportment, 
and this policy must continue, though the suc- 
cess achieved thus far has, as regards exporia 
at least, not, as a rule, been very encouraging. 
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The question of impregnation of the less 
dura1)le of the Himalayan conifers and other 
iroods otherwise suitable for sleepers has on 
several occasions been under consideration, but 
as yet no practical results have been achieved, 
chiefly no doubt because the natm'ally more 
durable species have as yet sufficed to meet the 
demand, at a price which makes it doubtful who* 
ther impregnated matraial could be supplied at 
a proportionately lower cost. However, as the 
demand increases our extensive pine forests 
may bo called upon to yield their share, and it 
is one of the important duties of the Depart- 
ment to facilitato and encourage any enterprise 
in this direction. 

All our more valuablo woods at present in 
use are now exploited under the provisions of 
working-plans or plans-of-operations, and the 
continuity of the supply is thus insured and 
often the steady increase. Hut this was not 
always the case ; for, as aboady stated in the 
Introductory Chapter, notwithstanding warning 
examples, plentiful in the forest history of other 
countries, the most valuable Government forests 
were in the early days thrown open to private 
enterprise, and the forests were leased to capi- 
talists. The experiment, as might have been 
foreseen, failed in every instance, in the 
nimalayan deodar forests, as well as in the valu- 
able teak forests in Burma. Not only did the 
Slate not receive an adequate value for the 
forest produce actually extracted, but tho future 
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of the forests Tvas frequent^ ruined or enden> 
gered bj a non-conseriratlre TrarMng and reolc- 
Ibbs \raste. The lease-holders* most natur- 
ally only thought how to niahe the greatest pro- 
fit out of the forests* and fdlings were frequently 
carried on in the most wasteful manner ; 
measures necessary to ensure the leproduotion 
of the forests and to prevent thmr deteriorafion 
in oharaoter* were almost universally neglected. 
An infinity of harm* whioh it will take decades 
to repair* has consequently been done mainly 
in the deodar forests in the Punjab, in the teak 
forests in Burma and the Central Provinces, 
and in the accessible s&l forests in the North- 
TVestem Provinces. 

Q!he establishment of the Porest Bepart- 
ment made an end to tiiis wasteful exploitation 
of the Indian State forests as soon as opportun- 
ities occurred. In Lower Burma the lease 
system* which* as already noticed, was entered 
upon in the face of the strongest opposition on 
the part of Mr. Brandis* existed longer than any- 
where dse* but came to an abrupt conclusion in 
all but a few unimportant areas in Tenasserim. 
The lessees, or at least their sub-contraGtors, 
were convicted of serious molpraotices* and the 
leases were cancelled in 1873. 

In 1886* however* extensive forest areas 
passed into the possession of the British Govern- 
ment with the conquest of the Burma kingdom* 
which xmder the previous Government had been 
leased out under the vaguest arrangements. 
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Tins coxustitutod an inli^tanoo suxToiindecL by 
great di£S.oulties. Oonditions limiting tbe ex< 
ploitation there wore practically none tinder 
the old contracts, and the lessees were only 
liable to the payment of a lump sum per annum, 
without rofoxenoe to the amount exploited. Had 
the leases been carried on unchecked under 
a civilized Govemment, the devastation of the 
forest was a foregone conclusion. It was then 
that the Eorest Department claimed the right 
of intcrfereucc, and after protracted discussion 
an amicable settlement was arrived at, under 
which the lessees paid a royalty on the amount 
of timber extracted, instead of a lump sum fox 
an indefinite quantity, and by which the gird- 
ling operations were placed under the control 
of the Department. Ko doubt even under tliis 
arrangement tho annual possibility of some 
forest areas was seriously forestalled, and a 
much smaller portion of tho gross revenue 
found its way into the exchequer than would 
have been the ease without those obhgations, 
which tho British Government inherited from 
tho late Govemment of Burma. However, tho 
valuable property though not quite unimpaired 
was saved from ruin. Tho last of tho leases 
expires shortly and the timber left realizes 
double tho price we obtained under tho old 
regime. Ecnowed efforts were made within 
tho last few years, as tho end of tho existing 
leases was approaching, to renew them on tho 
old linos; but they wore unsueccssful. The 
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PoTcst Depaxtmczit bad its bands strengthened 
by recent malpraotices, and thoogb under the 
new contracts the Goremment engages con* 
tractors to esqploit the outturn, and soils it to 
thorn at rates pTevioasIy agreed upon, tho 
Pcarest Departmont has the entircL control oE the 
exploitation, and the present arrangement prac- 
tioallj resolves itself to the selling of standing 
girdled timbor of a definite quantity. 

Elsewhere most large timber of the more 
valuable classes is worked out by contractors 
under tho direct management of the Eorost 
Department and is sold after arrival in dopdts. 
Tlie Department also undortakes in many in- 
stances the preparation of forest-sawn sleepors 
and their export to the markets. Oonsiderablo 
improvements have taken place ereiywhoro in 
the exploitation of timber, not only as regards 
the more careful selection for sylvicultural 
reasons of tho trees to be felled, but also in tlio 
process of extraction. I remember tho tamo 
wbon the timbor in tho Himalayas was tumbled 
down tho liillsides anyhow, and what escaped 
tills rough usage was thrown into tho liill 
streams and loft to find its way to tho 'plains 
unaided. Tlio destruction and loss under this 
system was of course excessive. It was not 
long, however, after the institution of tho 
Eorest Department that slides, slcdgcways and 
slecperdiools woro employed. Tho time when 
a forest in the Central Provinces was described 
as impassable on account of thousands of dead 
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teak trees foiled and aLandonod in the forest 
has passed away and is a matter of forest 
history only. In Burma the timber is dragged, 
as formerly, by olophants, into the hill streams 
and pushed down during the freshets till it 
reaches the floatable streams when it is caught 
and formed into rafts, but here also constant 
improyements have taken place in the es:iK)rt 
roads. Tiro timber and fuel to supply local 
demands, and in many oases the fuel-supply 
for large towns, is oztraotod by purchasers. 
Numerous have been the systems to regulate 
and check this system which varied from 
Province to Province and frequently even by 
Districts. 

But all of those were for a long time pm’diy 
revenue sohemos, and in many places still exist 
as such only. However, as working-plans ex- 
tend, sylvicultural control is being added, the 
purely fiscal schemes ore more and more aban- 
doned, and the exploitation is restricted to cer- 
tain fixed areas — ^tho coupe of the year. Wher- 
ever feasible such coupe is sold standing, but 
this is not always possible, and on other occa- 
sions would inffiot a hardship on the villagers 
in the vicinity, who ore in a position to uso 
their own labour and teams for the extraction 
of the forest produce tliey require. 

QTo meet these requirements, two systems arc 
in use. Under the first of these, ingress into 
the forests is free, and payments are only made 
on tlie material removed, when it passes the 



214 rOKESTRT T3f TiniTISH isriiiA. 


forest lioundaTy. Under the other systom, tho 
purchaser is first required to oibiain a permit 
for orexy particular speoics of tree of particular 
dimensions. Both ^sterna have their advant- 
ages and disadvantage hut it is sol£-ovidont 
that the prescriptions of sylviculture are in- 
suifioiently safeguarded under cither. They 
are a transition stage towards more advanced 
systems of managemenl^ and con only gradu- 
ally he cirouxusoribed hy the provisions of 
working-plans. IMuoh has already heen done 
in this diroctlonj and it would, in my opinion, 
ho unwise to hurry tho devdopment towards a 
system of xauely departmental working. The 
countiy is not ripe for this as yet, and the pro- 
gress we have made towards a more systematic 
and conservative oszploitation is satisfactory. 
A more rapid advance would only cause dis- 
satisfaction and prohahly reaction. 

As a rule, moreover, whmi the exploitation 
has not heen restricted to a circumseiibcd area — 
tho coupe of the year — when tho trees to be 
retained are specially marked, certain favoured 
species, such as teak in tho Central Provinoes, 
are eithmr mitirely protected, or protected by 
higher rates, as the simdri {JSeritiera litioraNs) 
in the Sundarbans, and permits are usually 
only granted for trees of suoh species as it is 
desirable to remove from tho forests for Eylvi- 
oultural reasons. 

Tho yield of the Government forests in the 
Provinoes under the Government of India in 
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timber and fuel was estimated in 1880>81 as 
follows 

Toni. 

By Government agency . . 82, 827 

„ Poicha^eis and permit-HoldeiB . 108,898 

In 1884-85 it stood as follows : — 

Toni. 

By Government agency . . 148,000 

„ PorobaEora and poimit-koldore . 860,000 

and in 1897-98 it was — 

Tom. 

By Government agency . . *241,000 

„ Piirchofiem and permit-holders . *1,760,000 

The Indian forests yield large quantities of mnorfentt 
minor forest produce, a ocmsiderable omoimt of 
which is derived from the Government forests. 

As regards looal oonsnmption, the most import- 
ant artioles of minor forest produce are bam- 
boos and grass. The former are almost nniver- 
sally extracted under the Kham TaJisil system, 
under which entry into the forests is free and 
payment only made on the material removed, 
and this, if tho demand is not in excess of the 
capabilities of the bamboo forests, is eminently 
suitable. In the North-Western Frovinoes, 
howevmr, it was fonud that the bamboo forests, 
which are of moderate extent, wore being 
rained partly on account of tho excessive 


* For pupoMB of oompotlMin with the fignm for 1880-81 and 
1881-85 thoBO figoies exdndo the yield from fotests In tlie Hadros 
and Bombay preaidonoIeB. 
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demand, and partly on account of tlio largo 
incToaso of tlio liotds of clcpliants. llules Lave 
been introduced prescribing a more conserv- 
ative cutting of bamboos, and tlic elephant herds 
have been reduced by succc'-sful kheddah 
operations. A simple revenue s^’stem -(vas also 
found insuillcicnt for tho protection and main- 
tenance of the oomparativoly small bamboo 
areas in the Punjab. 

The yield from tbo bamboo-producing areas 
under tho control of tho Porost Department lias 
been estimated at 82,000 in 1800-81, 120,300,000 
in 188d-85, and 110,842,000 in 1807-98. This 
is in every instance probably far below tbo 
total number of bamboos extracted, but never- 
theless the income derived from the sale of 
bamboos amounted only to B3,31,000 in 1880- 
81, »4,8D,000 in 1884-85 and D6,G8,000 in 
1807-08. 

Tho revenue from grass is a most important 
item. In most instances the grass crop is as 
yet reaped by tho most wasteful of all mctliods — 
viz^ by grazing. It & well known that in 
tills manner less tlian 30 per cent, of the grass 
crop is realised, tho rest is trodden down, or 
consumed by fires ; tho rqproduotive power of 
the forests is greatly reduced, and year by year 
tho coarser grasses inorcaso in proportion, and 
the value of tho pasture is depreciated. This 
has, however, boon tho custom of tho country 
from t'i'mft immemorial and cannot bo changed 
suddenly, however desirable. Tlic increase in 
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tlie iLumlier of cattle bas al\rays been regarded 
as one of tbe standards of agrioultaral pros- 
perity, and such increase lias no doubt been 
fostered by the existence of large grazing areas. 
The cattle, boweyer, bred under such condi- 
tions are, as a rule, of no great value, and in 
tbe drier zones are annually exposed to want, 
and in unfavourable seasons to starvation. The 
number of cattle is tberefore constantly fluc- 
tuating; a few fiirourable seasons, and they 
increase to tbe maximum that can find graz- 
ing ; a few seasons of drought, and they die off 
again. Indeed, tbe facilities offered to grazing 
'in Government forests are so great as to offer 
a positive premium to ovOT-broeding, andtbero- 
fore to tbe deterioration of the breed ; quality 
is thus sacrified to quantii^. This is of course 
unsatisfactory, but tbe conditions of tbe country 
render any sudden change in the present system 
impossible; and it is but natural that the 
raiyat should prefer to send his cattle to graze, 
to cutting and carrying the grass for them. 
It is infinitely more comfortable, and it is not 
to be expected from the common peasant that 
he should see tbe danger ahead, and bo able to 
judge correctly of tbe advantages derivable 
from a obange of this old custom. 

Several Local Govemmonts havo of late 
years given great attention to this subject, and 
to the establishment of grass and fodder le- 
sorvos, by which a certain portion of the forest 
and grass lands is withdrawn from the general 
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aaniial graziiig, and partly opened during tlie 
montlis in. whioli the grass is scarce and partly 
only in years of distress. 

This iras an important step towards a more 
conserrative treatment of the grass crop, though 
it seems doubtful whether it has been carried 
out with the thoroughness originally contem- 
plated. A more rational treatment a£ the grass 
crop, however^ is spreading, and develops fairly 
rapidly whenever the grass becomes of oommer- 
oM value. I remember the time when fires 
on the hillndes between Simla and Xalka were 
as common as they are still on the hills north 
of Dehra, but there are none now ; the grass is 
all out and staokod. This is of course quite a 
special case; hut in the Berars, parts of the 
Bombay Presidency, and evon in some of the 
old head-quarters of the nomad grazier, agri- 
culture gains, and we see fodder and grass 
stacked and even sold. In the Amritsar Bistiiot 
in the Punjab, the Pomst Department tried to 
oreato forest reserves in 1870, or about that*' 
time, of some of the extensive wastes still in 
existence, hut it was stated that the areas were 
indispensable as grazing grounds. Ifow they 
are mostly cultivated and their want is not 
felt. 

The systems of ireg^ulating the grazing vary 
greatly in the different provinces,- and even in 
districts ef'fhe same jwovinoe. In some eases 
the grazing over the areas not closed for forest 
reproduction is lot to oontraotois, who mako 
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tlieir own arrangements to ooUeot fees from 
the cattle owners; in other oases the cattle 
grazing are enumerated within the forest or 
grazing areas, and a fee is levied per head; 
in others again, the villagers pay on an enu- 
meration of the cattle in their possession, which 
arc then allowed to graze in certain forest areas, 
or sometimes even over all forest areas of a 
district. In those instances plough cattle are 
sometimes admitted at lower rates; sometimes 
cows are admitted free, calves at heel always, 
and frequently older calves. Pack cattle be- 
longing to tribes of carriers are, in the Central 
Provinces, admitted to all open grazing grounds 
of the province under a general pass. 

In many instances cattle are grazed free 
within Gh)vemmQnt forests by rights aequired 
imder forest settlements. This of course is un- 
avoidable, but such free grazing, or grazing at 
lower fees, has often been extended by Local 
Governments as a privilege to other villages for 
no other reason than that they are situated within 
a certain distance of the Government forests. 
These privileges are theoretically revocable, but 
have in practice ilio same force as legal rights. 
Cattle belonging to forest villages winch supply 
tlic labour for firc-tiaoing and other forest work, 
and frequently occupy part of the State forest 
as tonants, arc, as a rulo, admitted under free 
passes. 

It is in the interests of tho State to utilize 
its forest property to Iho full extent of its 
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oapabilities, and to sell all its produce, including 
grass, to the best advantage of the exchequer 
as iridl as of the laijat, and to alloir grazing 
where it can he done without endangering the 
well-being of the forests, and when it would be 
most profitable for the laiyat ; but natural forest 
areas cannot be treated in the same mi^er aa 
hond Jide grazing grounds, such as the Alpine 
pastnros of the higher Himalayas and the har- 
rakhs of the Punjab. 

Numerous rules Itare been promulgated to 
regulate and organize the grazing; but how- 
ever carefully they may have been prepared, it 
is impossible that they should meet every case. 
As a matter of fact they tend to give a general 
fixity to a system which under certain condi- 
tions is wasteful, and under such conditions 
should he alloired to die out gradually. 

The conditions, which vary in each forest 
area, con only he satisfactorily mot by suitable 
prescriptions in warking-plans and not by gen- 
eral rules. 

The inoomo derived from the sale of grass 
and grazing has been as foUows : — 

B 

In 1880-Sl .... 0,57,780 

„ 18S4-S5 .... 18,48,441 

„ 1807-08 .... 13,51,850 

hut these figures rexuesent only a portion of the 
value of the -produce actually extracted, as the 
real market value is rarely realized, n-nd much 
material is oxlraoted under rights and conces- 
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sioiiB. The estimated ralue of this amounted 
to fil3, 46,124) in 1897-98. 

The chief minor products in demand by the 
trade are caoutchouc, cardamoms, outoh, lao, 
myrabolams, and resin. The exploitation of 
these products is almost entirely in the hands 
of purchasers and permit-holders. 

India’s trade in caoutchouc — ^the product of 
the Fieua elaatica — ^is decidedly on the wane. 
’From 1870-71 to 1876-76 the export averaged 
786 tons per annum; from 1892-93 to 1896-97, 
422 tons ; and in 1897*98 it fdl to 278 tons 
only. At the same time the price rose from 
fil,356 to B3,038 per ton. If, therefore, a 
larger quantity of rubber was procurable, it 
would be forthcoming. A very small propor- 
tion of all the rubber exported from India is 
produced within the country under effective 
control, and we may safely assume that the 
trees which yielded the larger supply are dead. 
There are other species in India producing fairly 
good caoutchouc, but they also appear scattered 
about, and their rubber is difficult to collect 
and bring in a sound state to market. Ghe 
Burma Government are about to undertake ex- 
periments both as regards the collection of outoh 
from forest grown trees, and the establishment 
of plantations of caoutchouc-yielding trees of 
various kinds. 

The trade in outoh has of late years been 
seriously affected by the introduction of more 
scientifically prepared substances of a similar 
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ohaiacter. However, nothing is required hut 
the introduction of similar method, in order not 
merely to regain the former position, hut to 
improve on it, as India is very ii(di in tannin- 
producing species. 

The trade in myraholams has largdy in- 
creased, and during late years has maintained 
itsdE at upwards of 4dk,000 tons against less 
than 18,000 tons in 1876-77. The price, how- 
ever, has not advanced in the* same measure as 
that of tannin extract, having only risen from 
H76 to B80. The price of extracts during the 
same period has inereased by 100 per cent., hut 
the demands, as regards the quality, are much 
higher than thqy were in 1876. 

The trade in cardamoms is really unimport- 
ant hut interesting, as being one of those small 
enterprizes or gambles which hut a few in- 
itiated ones understand. The xnroduce varies in 
price at the shortest notioe as much as 26 per 
cent, and apparently without reference to the 
amount locally produced. 

The resin of Finus long{f6lia has only of late 
years been introduced into the market, tui oolo- 
phoi^ and turpentine, by Government, who 
built a distillery on a small scale at Hehra Hun. 
Both the colophony and turpentine produced 
are equal to the best Erench produoi^ the 
Indian trade and manu&otnres, being quite 
certain of getting a perfectly pure article of the 
first quality, are absorbing all that is manufac- 
tured. Two more factories are being set up 
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Tritii a view of tcansfomng the manufaotoiy 
when fully established, to private enterprize. 
A distiUeiy on a somewhat larger scale is also 
being sot up in the Eangm Porost of the 
Punjab. 

GQiiero are many other products such as saboi 
grass for paper>malung, fibrous plants, etc., in 
which small local trade exists, or is gradually 
springing up, and I have no doubt that the 
Porost Officer of the future will still find many 
sources of wealth, which we have overlooked, 
undervalued, or not understood. 

The financial progress of the department 
can best be judged from the followmg state* 
ment of annual averages, though I beg it to 
be understood that the Inspectoi*Gcnoial of 
Porests docs but indirectly influence the growth 
and control of revenue, which is much more 
dependent on Conservators and their Divisional 
Officers : — 


Torlod. 

RvTcnin. 

EipendltBnt 

SsiplBI. 

TnwBtMn 
tt rtpend- 
ilBM to 
Betenoe. 


B 

B 

E 

Poroenb 

1804.>06tol880.8L 


85,86/X)0 

18,20,000 

66*8 

1881-88 to 1864-86 

00,64,100 

68,61,400 

80,08,700 

03*8 

1886-80 to 1807-08 

1,61,87,403 

80,21,000 

06,00,400 

60*7 
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Tlio avorago quiuquouiiial growth sinoo 
I86di-G5 has hcon as follows : — 


Qnlnqnranlal patloda. 

Ofoif 

Rareaaa 

SxpfBdltnie 

SwTliw. 

PnmTtinn 
ol Eirend- 
Itonlo 

KIM* 
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n 

R 

R 

Far cent. 

1801-06 to 1800-07 

80,20,812 

22,29,881 

13,00,481 

01 

(8 Ten»* avcTBRo). 
1807-0<l to 1871-72 

40;&i.46a 

82,06,100 

13,80,203 

71 

1872-78 to 1870-77 


44,09.170 

213,104 

07 

1877-78 to 1881-82 

73,80,431 

40.42,612 

24,87.010 

07 

1862-88 to 1880-37 


08,81,284 

88,47,623 

04 

1807-88 to 1801-02 


80,00.600 

01,77,891 

60 

lOU^-i-S to 1800-07 

1.71,00,4!!0 

03,09,700 

77,00,030 

66 


Tlio roTonuo o£ tho year 1897-98 amounted 


to H1,77,9B,490. 

It may ho interesting to compare for difforent 
periods tho revenue and exqiendituro under the 
various heads, Trith the proportion of tho gross 
receipts oxpondod, and 1 add it for 1880-81, 
1884-86, and 1807-98 
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Tho cash Tevonuo is not tho'oslj benefit the 
forcstsj tinder tbo administration of the IDopart- 
mentj confer on tho country. The valuo of 
forest produce annually consumed by right- 
holders, giron away by Local Gorormnonts, as 
Xnivilegos and free-grants is very large indeed. 
Zt has only lately been attempted to estimate 
the Table of such concessions, which during 
1897-88 amounted to 35 lakhs of rupees. Tliis 
figure docs not include the value of produce 
from forest areas and waste lands outside the 
control of tho Eorcst Department, where inostly 
no restriction whatsoover exists. 

Tho foregoing pages will, it is hoped, convince 
tho reader of the incalculable importance of 
tho forests in our Indian Empire and of the 
necessity for their protection ; show that the 
Government hold in their State forest property 
a trust of considerable magnitude; and prove 
that^ considering the innumerable difficulties 
which surrounded the beginning of a new under- 
taking, such as forestry was in India, good and 
sound progress has been made in the adminis- 
tration of this trust. 

It must bo acknowledged that forestry in 
India is evmi now still in tho stage of dovelop- 
ment and that much remains to bo done with 
regard to the consolidation, protection, treat- 
ment, and utilization of the State forests ; the 
introduction of the use of timber of the inferior 
kinds, and the development of industries con- 
suming wood and other forest-produce!, but it 
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cannot 1}o denied that the work o£ the last 46 
^ears has been steady and nnsweiving. 

As already stated, when the new Depart* TeMeai JWuca- 
mont was first formed it was of necessity^"*”' 
offioeied by gentlemen of no previons special 
training. 

Though, howeyer, a oonsidorable number of 
excellent administratiye Forest officers were 
thus obtained, it was soon considered advisable 
to introduce a more scientific management, and 
to take advantage of the knowledge which had 
been gained in this respect in Oontinental 
couniories by several centuries of experience. 

Before the result of this resolution could take 
ofToot, and before offloers sufficiently trained 
could arrive in India, some time had naturally 
to elapse ; and Mr. Brandis, the then Inspector- 
General of Forests, was permitted, -towards the 
close of 18G6, to select two young officers 
trained for the Forest Service in Germany, one 
of these w'as Dr. William Schlioh, my pre- 
decessor as Inspcctor-Gonoral of Forests and 
now head of the Coopers Hill Forest School, 
the other myself. At the some time arrange- 
ments wore made for the training of young 
Bnglishmcn in tho,l Forest Schools of France 
and Germany. At the end of 1876 the profes- 
sional education was entirely transferred to 
Haney. The first officers thus specially trained 
arrived in India in December 1869, and since 
then 96 officers have joined under this arrange- 
ment. 


. aa 
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The officers obtaiBed xmder this ^teoi havOf 
-with few exceptions, which xonst always occur, 
greatly helped in the introduction of a sound 
forestry system into the iBmpire, and our present 
class of Conservators, permanent and officiat- 
ing, is greatly composed of them. They are 
good foresters and good administrators. Amongst 
BO many in the first flight, it is a difficult task 
to judge the loaders, but 1 ooneoder that Messrs^ 
TTill, Gamble, 'Wroughton and Dansey axnongst 
those who came to us from Pranc^ and Ddessrstr 
Popert, Wilmot, Oliver, Nisbot, and Garter^ 
who learned forestry in Gramany, deserve this 
distinotion. The officers who joined during the 
last years of recruitment through Nancy, -though 
death and iretiromant have greatly reduced their 
number, still present a rich fidd of seleotion 
for the class of Oonservators. TFith such selec- 
tion impending at no distant dat% etiquette 
prohibits me from mentioning those I consider 
to have the highest qualification as Porcsters. 
Of the 96 officers recruited between 1869 and 
1886, 4i6, or more than hol^ have already died 
or left tho Servioe. 

In 1881 a change in tho recruitment for 
India wus for the first timw serioudy discussed* 
Diffioultios had arisen as regards the Continen- 
tal training in Germany, which led to tho 
ahandonment of the recruiting -through German 
forest schools in 1875, and it seemed likely 
that tho same might happen in Pranoe* 

Tho Government of India were very cn- 
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willing to giro up the training grounds tlirough 
wliicli siioh exdbllont rcsuUs had hecn achieved, 
and it was not till 188d< that tho ostahlishmcut 
of a national Forest School in England, in 
connection with the Coopers Ilill College for 
Engineering, was decided upon. It was suo- 
oossful from tho outset, and oven Ihe drat year’s 
entturn gave us as good a sot of olhccrs as we 
could wish. This success from tho beginning is 
entirely duo to Er. Schlioh. When tho w'holc 
school is established and in complete working 
order, wo may have men to replace him, but 
nt the time there was, it is not too much to say, 
nobody in or out of tho Service who could have 
commanded the same success. 

At first tho course of study extended over 
about 26 months. During 22 of these, the 
candidates prosecuted tiunr studies at the Col* 
lego. The remaining 4i months were spent 
under suitable supervision in sdooted British 
and Continental forests. 

In 1S88 Dr. Schlich made three proposals 
in order to alTord a more oomplclo training to 
the oificors sent out for appointments in tho 
Imperial Forest Service of India 

(1) To extend tho course over 3 years. 

(2) To appoint a second Professor of For- 

estry. 

(3) To relievo the present Professor of 

taking the students on the Continent, 
so that his services might bo avail- 
able at tho College for lecturing 
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dDiing all the six terms of the tvro 
years, instead of foifir terms, as had 
heen the case till then. 

Eveiy one of these proposals has been ac- 
cepted. The course extends now OTei* three 
years, a seoond Professor of Porestry has been 
proYided by the appointment of Ikb. Pisher, 
for some time Director of the Porest School at 
Debra Duns and the study of forestry on the 
Continent has been re-arranged. The students 
are now for several months attached to a select- 
ed Porest Division in Germany and the tour at 
the end of their course is much curtailed. 

There can be no doubt that this is a great 
improvement. The students now ieam detailed 
practical work, in a circumscribed area it is 
truOf but their efyea and minds get trained, and 
they will be better able to understand, to pro- 
fit by and to retain tbe impressions of their 
subsequent Continental tour, which even under 
the best of guidance must unquestionably be 
noore fleeting to a practioally less trained 
understanding. 

During the first years of the existonoe of 
Coopers Hill as a Porest college, the entrance 
examination iuoluded natural sciences amongst 
the obligatory subjects. Under strong in- 
fiuenoe, exermsed in TRti glftTi^j thin was changed 
in 1890. Dr. Sohlioh, Mr, Hill when ofliciat- 
ing as Inspeotor-Geneml, and myself recorded 
strong protests which, however, were of no 
avail. • In the prospectus of 1900, botany has 
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again been included, and a very liigb preoont- 
age of marks has boon allotted to tins subject. 
In one sense this is an important stop in tlie right 
diroction, but it is ono-sided, and it would hare 
been preferable if the branch of natural 
sciences had been left to the choice of the can- 
didate, more especially as wo arc able to obtain 
much bettor assistance from professional botan- 
ists than in other branches— as, for instance, 
in entomology. The importance of this science 
to Indian forestry has nerer been entirely 
recognized at its full value, and it is only of 
late that more concentrated and widespread 
attention has been paid to the lifc-liistory of 
our injurious insects. I took the opportunity 
of Mr. Stebbing’s knowledge and taste in 
this respect of starting the organization of 
IDopartmental researches. It is essential and of 
great advantage that Uio Porest Department 
in India should occasionally produce an eminent 
scientist. It gives a certain tone to the De- 
portment as regards the world at large, which 
cannot be obtained in any other way. Men like 
Sir Dietrich Brandis and Mr. Gamble arc 
fttniiiftTit. foresters and administrators, as well 
as eminent scientists, but such combinations 
are very rare, and I know of no others in the 
history of the Department who could share this 
distinction to the same degree, and of no other 
botanist who has left a permanent noark on the 
organization and development of the Depart- 
ment to an even approaching extent.^ I agree 
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-fviih Ihr. Sohlicli that the erdinaiy man irhen 
introduced to praotioal forest work in India 
finds no time for apemal botanical study. The 
special study of botany is moreover not necessary 
to, nor can it ensure a knowledge in sylviculture* 
and most of those already named as founders of 
the present Department and scores of our best 
sylviculturiBts, amenagists and administrators 
generally — suoh as (L may be permitted to cite 
a few amongst many who, I am hap];>y to say, 
exist) HiU, Wilmot, Popart, Oliver, Garter, 
Eecnandez, Dagshawe, Wronghton, Beadon 
Bryant, etc., etc. — can raise no claim to be 
botanists in a wider sense than to be able to 
utilize the knowledge of professional botanists 
which must always be the foimdation of much 
of our work. Neverthdess the study of botany 
and other sciences auxiliary to forestry is fully 
encouraged in the Indian Purest D^artment, 
sometimes even at an administrative saotifice, 
and we have men, suoh as Messrs. Talbot* 
Dace, MoDoneill, and Stehhing, for instance, 
who neglect neither the one nor the other. 

The Porestcy Branch of Coojters Hill 
OoUege, as at present organized nnder its dis- 
tinguished head. Dr. Sohlioh, gives the Im- 
perial Porest Service of India all it reqTiirea, 
and the Government may well join me in a 
"vivat, floreat, creseat ” as regards that institu- 
tion on its present liura. It gives us foresters 
who lore their forests and who possess all 
qualidoations to make them good administrators 
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of ilio vast forost property consigned to tlic care 
o£ the Indian Government. Up to the end o£ 
ISBf'OS it lias provided us u'ith lO-t oilioors, 
of whom, I am sorry to say, five have already 
died and one resigned* 

Mr. Brandis, as early as 1860, drew attend 
tion to the necessity of providing the means for 
a toolmical education in forest science in this 
country and of training natives of tliis country 
for forest work by means of a combined course 
of theoretical and practical instruction. A 
hoginnii^ Avas made by placing selected natives 
under officers who u'cre considered specially 
qualified to instruct tliem ; but though a few 
good men were thus turned out, amongst them 
one of my oma pupils — Iladjco IVzl Din, now 
Extra'Assistant Conservator in charge of a 
division in the Punjab and awarded with the 
title of " Boliadur ” — it had soon to bo acknow- 
ledged that it vus quite impossible to provide 
in this way for the groiving demands of a con- 
stantly increasing stall. dUio next attempt tvas 
to apprentice a number of young men to forest 
divisions in their oum provinces for a year or 
two, and thence to send them for a year to the 
Boorkoo or some other Engineering College for 
theoretical instruction, l^iis experiment also 
had not the results dcsu'od. The apprentices 
whilst attached to the various divisions rcooived 
practically no instruction in forestry, but wore 
used as welcome additions to the local staff on 
such mcchanioal and office work as they could 
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perfomiy and tliougli Trhen iiltiinately sent to 
Booifkee lieoainQ more or less proficient in 
draTring, road-making and building, they again 
learnt no sylTicnlture nor received any instrao- 
tion in natural sciences. 

As early as 1873 it -was proposed by Dr. 
Scblioh, then Conservator of Bengal, to espand 
the Boorkee scheme by adding forestry classes ; 
but the suggestion was not adopted. 

In the meantime tho Porest Survey Branch 
bad been established in Debra and young forest 
officers bad from time to time been deputed to 
receive instruction in surveying. It was tbon 
that Mr. Brandis pointed out the epeoial 
advantages of Dobra in the Dun as the future 
seat of the Indian Porest Bobool, and laid the 
foundation of a forestry museum and a library. 
A year or two later, when the Bnorkee training 
bad bad a good trial, some of tiie most influential 
Conservators addressed their Governments ad- 
vising strongly that it should be abandoned. 
Mr. B. H. Baden-Powell of the Civil Service, 
who for many years was a tower'of strength to 
our Dopartmenl^ both as Conservator and 
Officiating Xnspeotor-General of Porests, wrote 
very strongly on the subject. Ho considered 
the BfOorkce training as a failure, the appren- 
tices being turned out as overseers and drafts- 
men and not as foresters; be urged on tbo 
Govomment of India the establishment of a 
Porest School ; and suggested that in Captain 
Bailey gnrl his Survey staff in Dobra, and with 
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tho heiglibouving forests as a training ground, 
ho saw a practical nouolcusfor a Forest School. 

It was thus that the Forest School in Dehra 
Dun was established in 1878. The forests be- 
tween the Jumna and. Ganges, comprising a 
great raiioty of forest vegetation, and includ- 
ing several zones, wore set apart as training 
grounds, and formed into a separate Forest 
Girolo under the control of tho Director. 

It was intended, an intention which has 
long since been given eCToot to uith adnodrable 
results, that these for(%ts should be subjected 
to a regular system of management, based on 
the oxpcrionce gained in the forests of Europe. 
Captain F. Bailey, II.E., was appointed the 
first Director. Tliis was an excellent choice, 
and it was entirely owing to Captain Bailey's 
exceptional powers of organization, energy 
and ability that tho new institution took 
healthy root from the outset, which enabled it 
to dovelop as it has done. During the first 
few years of its existence, tbo Forest School was 
entirely subordinate to the Government oE the 
North-Western Provinces, but a Board of In- 
spection was appointed, consisting of the lu- 
spector-Goncral of Forests, Dr. Schheh, the 
Conservator of Bengal, and Mr. Gamble, Per- 
sonal Assistant to tho Inspector-General of 
Forests. Tlie staff of the School Circle was 
somewhat strengthened by the transfer of 
Mr. Smytliics, now Conservator in Burma, and 
Mr. Fisher, now Professor of Forestry at 




236 


PO&ES'fKY IN BKIl'ISU INDIA. 


Coopers Hill College, but it uras not till April 
1881 that the beginning was laid of a special 
teaching stall. Tho first course of systematic 
theoretical instruction, was opened on the 1st 
July of that year. By a Besolution of the 
Government o£ India, dated Srd'June 1884, 
the School was made an Imperial institution, 
and the Inspeotor-General of Borests was 
charged with its superrision. * 

The constitution of the Board of Control 
in 1890, which we entirely owe to Mr. Hill, 
who was at the time officiating for m^ has had 
a further reaching infi-uence on the develop- 
ment of the School in the right direction, than 
anything else in the annals of the institution. 
This Board, consisting of the Inspector-Gen- 
eral of Borests, the Director and three Conserva- 
tors, with the Assistant Inspeotor-General of 
Forests as Secretary, meets once a year at Debra, 
conducts the examinatjans, scrutmizes the 
syllabus and discusses all matters connected 
with the management of the School, and re- 
cords resolutions thereon. Mir. Hill proposed 
at the same time the appointment as Director 
of Mr. J. Sykes Gamble. 

This was the best appointment that could 
have possibly been made, for in Mr. Gamble 
we had the scientisi, the practical forester, and 
the administrator, excellent and indefatigable 
in all. It was natural that under such admi- 
nistration it should rise to its present high stand- 
ard. The School is provided with decent class- 
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rooms, escollont and sanitary quarters, a sound 
nrater-supply and good drainage, a good library, 
splendid scientific collections, a good sliow of 
instrumonts and appliances, a decent labora- 
tory, a resin distillery, and an ap^paratus for the 
ertraotion of tannin, the irhole standing in a 
handsome and irell-oared-for garden. The 
School forests, the training ground of our stu- 
dents, are iroll m(tnagcd and fiourishing under 
the care bostonred on them, and the whole 
forms an institution of which we are justifiably 
proud. 

Tliough at one time the possibility was dis- 
cussed of extending the !Dohra Dun Forest 
School so as to afford a training ground for 
officers of the Imperial Serrioo, it was origin- 
ally established for tho puiqioso of afiording an 
adequate training in forestry to the officers re- 
quired to fill the exeoufivo charges and those 
of minor control in the Indian Forest Sorvice. 
This object tbo School fully fulfils. 

There are two courses — one in which the 
te-fiobing is giyon in English for Bangers, the 
other in which instruction is conveyed in the 
vernaonlax for Foresters. As this latter course 
would he useless for the training of subordin- 
ates for Burma, a special vernacular Forest 
School has rooently been established in that 
Province, and it may he found advisable to 
create another establishment of this kind in 
Southern India. 

As regards the teaching in even the Bangers’ 
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cIasSj it must Ije taken into consideration 
that the average standard of general education 
at the time vrhen studonis join is not very high, 
and that the period allowed for the comnes, 
even as now extended, is only 23^ months. 

A higher and more extended teaching is 
consequently out of question, nor is it, in my 
opinion, required, as for the object in question 
tiie present teaching meets onr purpose Tlie 
teaching is throughout practical, and though a 
great part of the course is carried out in the 
forests, this produces many really practical syl- 
TicxQtuiists and sometimes original observer^ 
such as Shbu tlpendra Nath Kanjilal, 'a botan- 
ist of considerable attainments. 

Officers trained at the School axe also emi- 
nently ndeful as regards the ooUeoidon of mate-' 
rial for the preparation of working-plans, but 
the claim that they compare favourably in the 
preparation of working-plans with the officers 
drawn from the Continent and Coopers Hill 
is, to say the leasts premature. Some really 
good working-plans have appeared'over 'the sig- 
nature of some of them, but th^ have gen- 
erally been edited, if that is a'suffioiently strong 
expression, '1^ our best hmenagists drawn from 
the Continent. 

When 't£e Dobra 'Sohool vfds fiJnst 'estab- 
lished, it was intended to have a 'special course 
for '^Ke education to direct 'a'ppdmtmehts of 'the 
Sub, since called Extoi-Assistant 'Oodsorvator 
class. This course, however, has never been 
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established in praciico, and is not required 
under ^l\o present policy of Goi'emment, accord- 
ing to wlucli such appointments aiu to be made 
from tbo ranlcs of the Bangers. HoiroTor, this 
principle has not always been adhered to in 
practice, and as the only real cncuso for direct 
appointments can only bo found in a higher 
standard of education, the subject has now been 
allowed to drop entirely. 

The Delu'a Bun Eorest School provides 
Bangers for the Provinoes included in the 
Bengal Presidency and for Madras. The Bombay 
Pro 8 idcn <7 have their oun Porest School in 
connection with the Enginccrii)g College at 
Poona. 

XJptotheend of 1897-9S the Debra Bun 
Porest School has is*'Ucd 8it3 Bangers’ certifi- 
cates and 106 certificates in the vernacular 
class. 

Before the Indian Porest Department was 
organized, no literature whatsoever existed in 
this country treating of syMculture, amenage- 
ment, forest laws and forest management gen- 
erally. We had no Porest Ploras nor any 
other comprehensive 'scientific boohs for the 
special use of Porest Ofiicors. As a matter of 
■ fact there was an extreme poverty of books on 
forestry in the English language. 

Matters have considerably changed since 
then. The 'first books were naturally botani- 
cal surveys of the properly brought under the 
control of the Porest Department. The valuo 
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of ihpso work's is cnoriuous ; for thnn&Ii the 
cvery-iiay for«“»fer need know only n com* 
paratirely !>nin 1 l ntimher of (he niimcrons 
>1100108 Arliich are r»*prosonti‘il in our Indian 
forots, the ntimhor ho mu'*! know is novortho- 
lo&s considerable, and ho must have a Itnndhnnk 
from which ho can a«sci*rlain the universally 
rucognizctl name, etc., of anyspooioa of troo, 
shrub or climber which may become of s])oein 1 
commorcinl use or of special injury to iiis 
forests. Without such botanical -works lie 
would ilnd it impossible to commnniento any 
observations be may bavo made ns regards tbo 
sylvicultural or commercial importance of any 
plant intelligibly, and would bo unnblo to profit 
by discoveries made by others. The most im- 
portant of such works are— 

Colonel Peddomo'-s “nora Sylvatica of 
Southern India and Ceylon.” 

I)r. Prandis* *• Forest Flora of North- Wot 
and Central India.”* 

Zklr. Snlpir. Knr/’s *' Forc^t I'lora of Ijower 
Purma.” 

ifr. Gamble’s “List of Trees, Slinibs and 
large Climbers found in the D-arjeeling I)is- 
frief, Pcngal.” 

^Ir. Talbot’" “ Sylematm List of tbo Trees, 
Sbrnhs and Woody Climber- of tho Pombay 
Fre-idcncy.” 

^fr. Gamble’s “ JJambtiffirnt Priti*-!! India.” 

Palm TJpondra Nath KnnjilaVs 
Flora of the Pclionl Circle. North-Wc-tern 
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Provinces” (specially intcrded for the use of 
students at the Dehia DunPorest School). 

One of the most practical and useful irorlrs 
has lieen "Mx. Gamble’s " Manual of Indian 
Timhcis ” of u'hioh a new edition is at present 
under preparation by the author. 

Mr. B. H. Baden-Fowell’s “Forest Law” 
is another standard worh which no Indian 
forest odicial should be without, even after he 
has passed his examination in Law. 

• Mr. BiOgors' book on Forest Engineering 
also doserros a place amongst the more im- 
})ortant works which have appeared under the 
aegis of the Department. 

Dr. Solilioh’s comprehensive Manuals on 
Forestry are publications of the very highest 
professional merit. They comprise five volumes, 
vh. “Introduction to Forestry,” “Practical 
Sylviculture” and “Forest Management,” 
from the able pen of Dr. Sohlioh bimsalf, and 
“Forest Protection” and “Forest Utilization,” 
being translations from German standard books 
by Mr. Fisher. 

Amongst otlier books of considerable merit 
published by Indian Forest Officers, it is neces- 
sary to mention — 

hir. Fernandez’s “Manual of Indian Sylvi- 
culture.” 

Mr. Fernandez’s “Notes on Forest Utiliza- 
tion.” 

Mr. D’Aroy’s “Preparation of Forest 
1^’^orking-Plans in India.” 
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!&Er. ]Fis1icT*s "jManual of Indian Forest 
Botany.” 

Mr. ClilTord’s ” Kotos on Forest Zoology.” 

!Mr. Ileinig's ** Glossary of Botanical 
Terms.” 

Mr. Stebbing's ” Injurious Insects of In- 
dian Forests.” 

Br. Jobn Kisbet lias also u'ritton a number 
of boolcs and pamphlets of considerable raluc. 
dealing chiefly with ISuropcan forestry. 

A manual o£ mathematics, csxicoially in- 
tended for Indian foresters, is under prepar- 
ation by jV£r. A. F. Grenfell. Besides these, wo 
hare a number of jManuals and Lcchwo Kotos 
\rritton and published for use of students at 
the Dohra Dun Forest School. 

The ** Indian Forester,” a monthly magasino 
of forestry nhioh was started by Dr. SchUoli in 
1875, and of which 24 rolumcs hnvo appeared, 
also contains much of vnluo and interest. 

It miist bo acluiowlcdgcd that the Indian 
Forest Department has contributed a largo 
sliaro to tbo dcrclopmont of an English forest 
literature, but as yet wo hare no oomprehon- 
sivo boohs either on insects injurious to forest 
grouth, nor diseases of forest plants. TIicso 
wants are most important. IVo have had 
already indications that insects may do uidc- 
sproad damage to our Indi.iu forests and as, 
imdcr our present management, tho inter- 
mixture of our most ralunlilc trees hcoomos 
more and more pronounced, and in many 
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instaneos Bnil lead us to tlie esiablislimcut 
of largo areas of more or less pure forests, this 
danger from insocts may, and probably willj 
become more intense in the future. Por this 
ire should become fully 'prepared and armed. 
During the last year, for the first time, 
Hdr. Stobbing, a Porest Officer in Bengal, com- 
piled a manual of all that had so far been 
published as regards injurious insects. This 1 
circulated amongst Porests Officers, with an 
appeal for assistance in coUociing specimens and 
data for the life history of the various injurious 
insocts. Tho result has so far been very grati- 
fying, and with the necessary assistance it is 
hoped that the foundation will soon bo laid of 
A practical and vainahle work. 

Porests belonging to ihe various 
States, to jagirdars, malguzars and othor landed 
proprietors, form a considerable portion of the 
total forost area of the Indian Empire, and are 
in many provinces, whore tho forest property 
belonging to the British Govommont is in- 
sufficient to satisfy the direct and indirect 
dftTnandp of the country, of tho greatest im- 
pertance. Ko practical interference with tho 
management of private forest properly has as 
•yet been attempted; and though the Porest 
Acts contain oortain provisiona regarding tho 
formation of Village Porests and the control 
over forests and lands not being the property 
-of Government, private forest lands ore at 
present still unpoteoted by any special law. 

a I 
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Most of the landed proprietoiB witliin 
British tenitoxya and many of the Chiefs oS 
the Bendatoiy States^ especially in the n^h- 
boorhood of the S/hthanadi, some of whom pos-* 
sesB sdl forests of great Talue and extent* show 
as yet no desire towards real forest protection, 
and their chief aim is to transform their trees 
as soon as possible into mon^, without the 
least attention to the future of the forests or 
the revenue of their sueoessors^ 

The larger and more enlightened Natire 
Governments, however, have followed in the 
footsteps of the Govmmment of India and 
estahlidied Barest Administrations of iheir 
own. The most prominent amongst these are 
Mysore and Kashmir, who have placed iheir 
administration under an linperiiil Borest Officer 
lent by the Government of India, and each of 
whom obtain a permanently secure revenue 
from the State foresin of some B11,00,000 per 
annum. Baroda, Hyderabad, Jodhpur, Fatiala, 
Sirmoor and several others have also intro*' 
duced a more or less conservative forest 
management, and the forests belonging to the 
small Native States in the Simla District have 
bemi placed under the supervision an Im- 
perial officer of the Government of India. 
The importance of the advanoe in this direO' 
tion, which is still spreading and which is 
entirdy due to the correct example set hy the 
Government of India, can hardly be over- 
valued. In former times, no doub^ cmisider' 
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able Slims yrete occasionally, and at intervals^ 
obtained by l^atiye Ohie& from speculators 
and contcactors, but the money did not always 
feaob the bead of tbe State intaci^ and 1 doubt 
wbetber any of them ever received as much 
from thdr forest in any year as they now reap 
annually and permanently^ In two instances 
within the last few years the Government of 
India have decided that jagirdars and chiefs of 
iE'eudatory States have no right to endanger 
the permanent value of their forests by exces- 
sive exploitation, and it naay be hoped that 
sooner ‘ or later this rule will be generally 
applied^ 

The influence of the Indian ^forest Depart- 
ment has also extended beycmd the seas. Siam 
has been officered by Indian Porest Officers 
and men trained at Dehra, the Cape Colony 
and Oaylon have dmwn their Oonservatora 
from our midst, and other coxmtries and colo- 
nies have profited by advice given to them by 
TTidi'an PoTost Officers on special deputation. 




